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Design Research Society
Conference DRS2014, Umeå:
Design’s Big Debates

Welcome! We hope that you will enjoy browsing the proceedings which have been
compiled for all participants of the DRS2014 conference as well as for the wider design
community as a record and as a means to gain an overview of the different themes,
sessions and paper presentations.
The Design Research Society Conferences are held biennially to further and promote
design research internationally. They are intended to bring together design researchers
from communities in design and further afield to engender debates that break new
ground. DRS 2014 has focused on exploring the future directions, challenges and
opportunities of design and design research and their role for our future world.
We believe there is a shared discourse in design: one that includes all areas of design
research, and that is of vital importance for our understanding and development of the
foundations of design. This discourse is something we share and cultivate over long
periods of time, as it tells stories of past, present and future trajectories of design and its
role in society. With an ever-increasing demand for academic specialization and increasing
numbers of highly specialized conferences, there is a bigger need than ever for a venue
where the design research community can address significant challenges that cut across
domains and big issues that will influence the way our field, as a whole, develops.
The main purpose of the DRS 2014 conference is to foster and support a shared design
discourse. By focusing on key big issues in design, the conference seeks to create a forum
where the questions that have the potential to change the way we think and do design its philosophy, theory, practise, methodology, education, profession and history - will be
discussed and debated.
Since 2006, the DRS Special Interest Groups have become one of the main tools of the
DRS to drive debates and cultivate continuity. They are developed through DRS member
initiative and currently include the Experiential Knowledge SIG (EKSIG), the Special
Interest Group for Objects, Practices, Experiences, Networks (OPENSIG), the Design
Pedagogy Special Interest Group (PedSIG), the Special Interest Group on Wellbeing and
Happiness (SIGWELL), and the Inclusive Design Special Interest Group (Inclusive SIG),
with a further SIG on Sustainability to be launched at the DRS2014 conference.
In addition to the SIG themes, a number of other themes have emerged prominently at
this year’s DRS conference. These include a concern about designing for society and
culture; design for people; emotion and affective design; design thinking and design
ethics; as well as design methods and design research methods, to name but some.
This was the first DRS conference that was reviewed by full papers only. The conference
received over 260 paper submissions. All papers were reviewed by double blind review
process through our international review panel, comprising 230 reviewers and 24
programme committee members. Following the review process, 132 papers were invited
for paper presentation and 25 for poster presentations. The submission response, as well
as the review results, speak well of the health of research in the expanded design field, and
of the enthusiasm of researchers both from the academy and from professional practice.
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Interaction and Service Design as
Offering Perspectives in a Space of Action
Mattias Arvola, Linköping University

Abstract
This paper makes the proposition that interaction and service design can be seen as
offering perspectives in a space of action where acting agents grasp a finite perspective
depending on objects of concern and equipment, and then reorganize the space. The
meaning of this proposition is outlined in the paper, and it also presents a case study of
client meetings at banks, which illustrates the proposition. That case show how equipment
was used in the background while the clerk attended the client. The clerk made things
available for the client in their shared region, directing the client’s perspective on the
space of action. It was observed that equipment at times presented too rigid a perspective,
not allowing the clerk to restructure it. Still, the clerk could make things available for
himself or herself and for others, creating a multi-stable character of the region. Seeing
interaction and service design in this way highlight the service moments as they appear to
the individual agents who co-create the service throughout an encounter. The region set
up by designers region offers a frame of possible perspectives and an orientation in the
service moment.

Keywords
Space of Action; Interaction Design; Service Design; Phenomenology
This paper makes the proposition that interaction and service design can be seen as
offering perspectives in a space of action for acting agents, who grasp a finite perspective
depending objects of concern and equipment, and reorganizes the space. This proposition
reframes interaction and service design and can potentially open up opportunities for
reflecting on design work.
The purpose of this position paper is to outline the notion of interaction and service design
as offering perspectives in a space of action, illustrate it in a case, and discuss
consequences of such a notion of interaction and service design. ‘Space of action’ is
defined as lived space grasped within the finite perspective of an acting agent (Arisaka,
1995). A ‘perspective’ is a point of view that we employ on the world, and it places some
things or some aspects in focus and others in the background of our attention.
Three questions will be addressed in the paper:
What is the idea of “interaction and service design as offering perspectives in a
space of action?”
What does “perspectives in a space of action” mean in a specific case?
What are the consequences of a notion of design as offering perspectives in a
space of action?
The first question is addressed in the background chapter where a frame of reference and
theoretical concepts are introduced. The second question is addressed in an illustrative
case. Finally, the third question is addressed in the conclusions of the paper.
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Background
The background addresses the question of what the idea of “interaction and service
design as offering perspectives in a space of action” is. Firstly interaction and service
design is briefly introduced, and other phenomenological efforts in the field are briefly
described. Then the notion of perspectives on the design object is outlined, before the
concept of space of action is described in respect to interaction and service design.

Interaction and Service Design
Buchanan (2001) describes four orders of design: design of symbols, things, actions and
thought. The corresponding design disciplines are graphic design, industrial design,
interaction design and environmental design. It should however be noted that a graphic
designer does not work solely in the order of signs, but also makes creative
displacements into the other orders, when for example investigating how people interact in
relation to or through a sign, or when designing a three dimensional package. To make a
successful design it is necessary to integrate all the design orders into a working whole.
Interaction design involves shaping conditions for the interaction and experiences people
have with interactive artifacts, as well as shaping conditions for the interaction and
experiences between people by means of interactive artifacts. The word ‘interaction’ in
interaction design can be defined as a mutually and reciprocally performed action
between several parties in close contact. The parties involved may be either human or
computer based. (Arvola, 2010)
Service design is the systematic application of design methodology and principles to the
shaping of services in the context of service development, management and marketing
using modelling techniques for service experiences (Holmlid, 2007). Segelström (2013, p.
27) defines service design as: “the use of a designerly way of working when improving or
developing people-intensive service systems through the engagement of stakeholders
(such as users and frontline staff).”
In Buchanan’s design orders, service design belongs to the same order as interaction
design, and they share material properties such as dynamicity and temporality as well as
similarities in design methods. Interaction design focuses on the design of the interactive
artifact, while service design focuses on the service of which the interactive artifact is an
integral part. Service design has thus a larger scope, intersecting with the design of
thought, environmental design, and the design challenges lie closer to business,
innovation and strategy. Interaction design has a smaller scope, intersecting with the
design of symbols, graphic design, and the design of things, industrial design, and has the
design challenges that are closer to systems development and the material design fields.
(Holmlid, 2007)

Phenomenology in Interaction and Service Design
Phenomenology has been used in many different ways before in interaction and service
design research. There has, as also noted by Secomandi (2012), largely been a focus on
ready-to-hand tools and embodiment, as seen for example in the work by Winograd and
Flores (1986), Dourish (2001), and Fällman (2003).
A basic theme in Heidegger’s phenomenology is our being-in-the-world. The word ‘in’
means in this case ‘involvement’ rather than ‘containment’ (Coyne, 1995; Malpas, 2012). It
means that we are engaged in the world before we are reflective. We are thrown into a
situation where we act and cannot avoid to act. It is the primarily unreflective state of
active engagement directed towards the things that we care about as the world presents
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itself to us. Our practical artifacts are ready-to-hand for action disappearing into the
background of our attention, and becoming transparent as we focus on the objects of
concern. It is possible to redirect attention from our daily dealings to the practical artifacts
that mediate them. This detached reflection requires that the artifact is unready-to-hand
and instead it becomes present-at-hand, an object of study. The process of transformation
from ready-to-hand to present-at-hand is called a breakdown. As our being-in-the-world is
disturbed by a breakdown, the fabric of our taken-for-granted everyday world is disclosed
to us so that we can reflect on it and question it.
Fällman investigates (2004) the multi-stable relation between user, mobile information
technology, and the world. He observes, for example, that when taking a photo with a
digital camera the relation can change dramatically a number of times during a period of a
few seconds.
Another phenomenological aspect that has received attention in interaction design is that
of ‘placemaking’ and experiential and meaningful place in contrast to objective Cartesian
space. The notion of space in a phenomenological sense is accordingly an aspect of
being-in-the-world (Coyne, 1995). Agency in space is furthermore a fundamental aspect of
creating place (Rossitto, 2008). Ciolfi (in press) gives a good and current theoretical
overview of placemaking.
Turning the attention from interaction design to service design, Secomandi (2012)
suggests that service design can be seen as primarily the design of mediating interfaces
between service providers and clients. He stresses the importance of the materiality of
those interfaces, and exemplifies how they can change the perceptions of both one’s body
and social life. Service interfaces can in his analysis also be human-to-human interfaces
that also need to be deliberated.
Coyne (1995) provides examples of how Heidegger’s theory of space can be applied to
the analysis of computational things. This paper contributes to this body of research by
outlining the notion of interaction and service design as offering perspectives in a space of
action.

Perspectives in a Space of Action
A perspective is for the purposes of this paper defined as a point of view that we employ
on the world, and it places some things or some aspects in focus and others in the
background of our attention. The notion of a ‘space of action’ as used in this paper builds
on Arisaka’s (1995) account of Heidegger’s theory of space. It is a theory of space that is
not an entirely uncontested (cf. Arisaka, 1995; Malpas, 2012).
A space of action is here construed as a functional, ready-to-hand, lived and embodied
space grasped within the finite perspective of an acting agent. The places in which we live
and work have regions or districts (Ger. ‘Gegend’), which organize our activities and
determine the locations of available equipment and objects of concern. A region is
indexical, which means that it determines here, there, near, and far for the things we deal
with and the way we move emanating from an acting agent. ‘Regionality’ is hence one
fundamental feature of a space of action.
Another fundamental feature is how we make things available to ourselves and bring
things close. This is called ‘de-severance’ (Ger. ‘Ent-fernung’). Arisaka gives the example
of how the phone appears available and close in her reaching for it. Making things
available creates a particular actual perspective derived from the frame of possible
perspectives offered by the region. For Heidegger, things can also reveal space: “In
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gathering, they bring other things into proximity (Coyne, 1995, p. 175).” One thing leads to
the next, opening up, or bringing things to presence. Heidegger has given an example of a
bridge (Coyne, 1995, p. 190): “the bridge reveals the banks and the character of the river,
through the way it is reflected in the water and by the way the pylons have to be built to
withstand the river’s flow.” It also brings the other bank near. In the same way we may
think about other designed things: What do they reveal and bring close?
The actual perspective for an acting agent is directional, which leads to a third
fundamental feature of a space of action: ‘Directionality’. The phone in Arisaka’s example
is located in a direction from her, which dictates where to face. Specific regions determine
the locations of objects of concern and equipment, which means that regions also
organize activities through directionality.
As mentioned above, a region offers a frame of possible perspectives for an acting agent,
where the agent is given and takes a finite perspective depending on objects of concern
and equipment (equipment also give one a perspective: if you have a hammer you se e a
world of nails). Arisaka gives an example of a region of an L-shaped hallway leading to a
living room, where anyone would follow a direction of movement decided by the
orientation of that region. The region dictates how the living room opens up ahead a s one
walk through the hallway with the walls on both sides. Anyone plugged into that region will
be oriented in basically the same way, which dictates one’s direction of movement.
By making equipment and objects of concern available to oneself one reorganizes the
region. Arisaka has an example of the region of her left-handed work area, where anyone
would have to reach for the mouse, the pen and other things on the left-hand side of her
computer and move them to the right side if one is right-handed. In relation to mediated
communication, Coyne (1995, p. 169) writes: “What brings proximity is not the mediation
of electronic communications per se but the proximal region brought into being through
our concern at the moment.”
Transferred to interaction and service design, the notion of a space for action means that
designers set up a functional region for people. The region offers a frame of possible
perspectives and an orientation to acting agents who grab finite perspectives depending
their objects of concern and equipment. The perspective places some things or some
aspects in focus and others in the background of our attention. The region that designers
set up decides accordingly the locations of objects and equipment as well as an
orientation with respect to the acting agent. The locations and the orientation then dictate
agents’ movements in the region, while they make things available to themselves, which
in turn reorganizes the region.
Heidegger’s theory of space can be related to Ihde’s description of a version of readinessto-hand, which is when the technology is peripheral or “to the side” (Ihde, 1990, p. 110).
He describes how it is part of the immediate environment, but neither an embodied ready to-hand tool, nor a present-at-hand object. It has instead a background relation to the
inhabitant of the environment, and by making things available to him or her self the
inhabitant can bring it from the background to the foreground.

Case Study
The second question for this paper is what perspectives on a space for action mean in a
specific case. To address this issue I will use empirical material from a research study
conducted in the late nineties. We studied client meetings at a bank from the perspective
of the clerk. It is a case of a service encounter that includes both human-human
interaction and human-computer interaction, and as such it highlights issues typical of
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both service design and interaction design. The client’s perspective is only touched upon
briefly and is not in focus for the analysis presented here.

Method
The research process had three identifiable stages: (1) Observations and situated
interviews; (2) Analysis in workshops; (3) Iterations of categorization and coding of the
material.
A study was performed at four offices at a Swedish banking company. Five clerks were
followed to uncover the experienced qualities of their usage of computer equipment in
client meetings. The work of every participant was observed for a few hours on two
occasions (accept for one of the clerks who was only observed once). The inquiry
involved taking part of the clerks’ work, taking notes, asking questions, observing client
meetings, and documenting the space of action for the clerks.
The clerks worked primarily as financial advisors for private clients rather than for
businesses. The experience level and age varied. Three of the participants were female
and two were male.
Transcribed field notes were firstly analysed in three workshops. The workshop group
consisted of three competency developers and three systems developers with banking
experience, together with the with two design researchers. These workshops allowed for
triangulation between multiple interpreters with different backgrounds. The workshops
were video recorded and the analysis participants made in these workshops were also
investigated.
The analysis then entered a second stage where one researcher performed the in-depth
analysis. The analysis was at this stage approached using categorization. The first
tentative categories were formulated by marking up the empirical material. The categories
relied primarily on what emerged as meaningful categories in the material. The categories
were also grouped into higher-level categories, and at this stage the theoretical framework
informed the development of themes.

The Clerks’ Space of Action
In the client meetings that were observed a consulting clerk met with one or two clients in
the clerk's personal office. They dealt with things like binding of loans, selling and buying
bonds, or discussing new loans for buying a house, a car or an apartment. Their concern
was to get the client’s finances in order, and perhaps make changes, and have a meeting
that went smoothly. It was also a concern for the clerk to relate well with the client the
client and make profit for the bank by selling financial products and services. The clerk did
not want to be surprised by different aspects of the clients’ financial behaviour. One clerk
said: “The client must never feel that their situation is abnormal, that would make the client
uncomfortable.”
The clerk used a PC with the screen turned away from the clients, and both client and
clerk utilized pen and paper located on the desk. In the offices that were observed, the
clerk was seated so that he or she could meet and greet the clients when they arrived at
the doorway. The clerk had already printed out the forms, the information, and the
documents that probably would be necessary to go through together with the client. They
were placed on the desk. Sometimes, the client had been asked to go through some
information material before the meeting. The clerk often turned direction to the PC in order
to get the latest information about interests and similar figures. If the meeting concerned a
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loan, the clerk would have to do extensive input to the system and was partly directed
away from the clients during this time. The clerk would then frequently ask the client to
forgive the non-attention and the client usually made it clear that he or she completely
understood: “After all, we’ve all had to work with computers, haven’t we.”
The region shared between clerk and client was to a high degree controlled by the clerk,
but questions from the client usually led their attention in un-anticipated directions. The
client could see all the documents and forms that were laid out on the table and could by
that draw conclusions about what they had to go through during the meeting.
Accuracy was a concern for both clients and clerks. It was also a concern to be efficient,
and not keeping other clients waiting. The clerks therefore often had parallel clients onscreen, preparing one client while waiting for another. They also had parallel objects of
concern during a meeting. One of the participants had, for instance, four log-ins and two
screens open in the system owned by the subsidiary mortgage institution.
Clerks moved between different systems and tools, making them available for usage. This
was not without friction, given the many different and un-integrated systems that the clerks
had to use.

Functional Equipment
The computer often took the role of functional equipment; the computer itself becoming
transparent. This means that it became a tool, ready-to-hand to manage the data that
became the object of concern. The client resided then in the background of the activity.
During extensive time spans of data input, or during breakdowns in the activity, the clerk
could not attend the client at all. The client did then not know what to do besides wait, and
the clerk excused him or herself for ignoring the client, to help the client regain face. The
computer itself was then objectified and entered as a topic into the conversation.
When the computer was used as functional equipment and a ready-to-hand tool during
the meeting, the client became a distraction for the clerk drawing the direction of the
clerk’s attention from the current object of concern. The computer as functional equipment
was for this reason not desirable during a client meeting. It was more preferred when the
computer was in a background relation to the side, acting as a resource, and the client
was the main object of concern for the clerk to attend. The clerk could then make the
computer available for short periods and then direct attention to the computer system, but
still without completely losing the attention to the client.

Shared Regions
Several people can share a region, and this is what happens in a client meeting. People
then have to relate to each other, and the other can be an object of concern. We observed
how the computer in the shared region worked as something that both participants could
relate and refer to as a shared resource. It then had a background relation to them both. It
was on the side, feeding topics into the interaction between them, but the object of
concern was still the other person. For example, printouts from the computer systems
were available and controlled by both clients and clerks. Occasionally, the clerks also
turned their screens towards the client in order to explain or show something, making
things available for the other. The region had been organised by the clerk when he laid
out printed papers in a specific order on the design and this organisation then dictated
both the perspective of the client and the perspective of the clerk. It directed their attention
to the printouts in a particular order, where one thing brought the next into presence, and
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they pointed and discussed around the printouts, reading them together which brought
topics into the conversation.

Undesired Directionality
One clerk continued to use the old menu-based system since it presented a familiar space
for action, and the new system could not be trusted since that time all deals in Volvo
shares had become Vostok shares. Here we can see how familiarity can create a place to
know and feel comfortable with, but this small episode also indicates the phenomenal
complexity of interactive computing machinery. As technology gets agency it not only
presents the clerk with a perspective on a space for action, it can also be trusted or
mistrusted in the perspective it gives.
The directionality of the region may also be undesired by presenting a too rigid space for
action. When there are small possibilities for people make objects of concern available,
the region becomes restricting. The region is then only dictating the movement, without
allowing for restructuring of it. One example of that at the bank, was when the user had to
go through step after step after step just because the computer technology required it:
“I logged in four times and had two views in the subsidiary mortgage institute. They don’t
communicate fully: our systems and theirs. It’s cumbersome to change between them.
The security views can look quite messy. Sometimes it’s 15–16 rows for describing pledge.
The system does not help and if there is an error you need to start again from the
beginning! I, as a banker, can see that they should have the loan, but it’s the scoring
system that controls it. It is sometimes an obstacle even though I understand why it exists.”
(Clerk at the bank)
For the clerk, who is there already giving the loan, the process of moving through the
scoring system is somewhat like passing through one airport security control after the
other when you in mind already is boarding the airplane.

Swiftly Reorganizing Regions
An artifact could at one time be in an embodied equipment relation to the acting agent
with data input at the fore of attention, and in the next be in a background relation as a
resource for one or several of the people in the meeting. For example, a clerk talked to a
client using the computer as a resource by glancing at some figures, and only moments
later it was a tool for entering information. When the clerk turned the screen or made
printouts it became part of a shared region and reorganized it for the participants. By acts
of de-severence, of making things available for oneself and for others, a multi-stable
character of the region is created.
The regions in the client meetings did, however, not support very fluent and swift
reorganization of the region. A number of workarounds and insufficient strategies were
used for people to be able to make things available. Examples of such insufficient
strategies were printouts, or turning screens with the risk of exposing private information,
or using the computer as a piece of functional equipment and ignoring the client.

Conclusions
The analysis illustrated how functional equipment was not desirable in the client meetings,
since the object of care had to shift from the client to the computer screen. It was instead
preferred to have the equipment to the side in a background relation (Ihde, 1990) to be
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able to sufficiently attend the client. The computer equipment could also be in a
background relation to both client and clerk in their shared region. We saw how the clerk
made things available for the client in their shared region, thus directing the client’s
perspective on the space of action. Furthermore, we observed how equipment at times
presented too rigid a perspective, simply directing but without allowing the clerk to
restructure it swiftly. Still, the clerk could make things available, creating a multi-stable
character of the region. This multi-stability that Fällman (2003) has noted for mobile
technology appears also for technology normally considered stationary. We could clearly
see that both changes in concern and changes in the regions will change the direction the
agents were facing.
The multi-stable character of equipment and objects in the region mean that one and the
same artifact may play different roles in a single activity, and move between foreground
and background of the attention. This goes also for the agents involved, who can have
different roles at the same time. How to orchestrate the flow of attention in the space for
action is a vital but not altogether easy task for the interaction design.
This illustrative case has shown that we can regard interaction and service design as
offering perspectives in a space of action for acting agents, who grasp a finite perspective
depending objects of concern and equipment, and reorganize the space.
What are then the consequences of such a notion of interaction and service design? It is a
notion of interaction and service design that is concerned with the service mome nts as
they appear to the individual agents who co-create the service throughout an encounter
such as the client meeting at the bank. The co-creation involves a reorganization of each
other’s perspective on their shared region. The region that has been set up by the
designer offers a frame of possible perspectives and an orientation, which dictates the
movement of the involved agents. They then grab a finite perspective based on their
objects of concern and reorganize the region accordingly. The analysis of the bank case
put emphasis on a low level of interaction, and that kind of analysis can support designers
and researchers articulation of the effects of their design at that level. Higher abstraction
levels of service design have not been addressed in this paper and it is not certain that the
theoretical framework presented here is relevant at the activity or system levels of a
service system.
There are also other aspects of the phenomenology of interaction and service design at a
more holistic service level that also are underdeveloped and deserve attention. They
include accounting for the phenomenology of self-consciousness in service delivery as
well as empathy, intersubjectivity, collective action, and the role of culture. The most
challenging aspect of this research endeavour is to integrate these various pieces into a
full-bodied phenomenological theory of interaction and service design. There is quite a bit
a research yet to be done to achieve this greater goal.
To conclude, interaction and service design can be seen as offering perspectives in a
space of action for acting agents, who grasp a finite perspective depending objects of
concern and equipment, and reorganize the space. This proposition reframes interaction
and service design and opens up opportunities for reflecting on design at the most
detailed level of the lived experience of service moment after service moment.
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Abstract
The effect of passenger satisfaction on airport profitability has been widely acknowledged
in the aviation industry. As a result, there has been much attention directed towards
developing a deeper understanding of the factors that influence the passenger
experience.
In this paper, we explore passenger experience from a novel perspective - that of the
activities expected to be undertaken by passengers while in the airport terminal building.
Using the Taxonomy of Passenger Experience (TOPA) as our framework, we look at the
pre-travel interview data of 48 participants. The results of our analysis are used to
construct an activity-centred account of the expected passenger experience for
international departures.
Our exploration of the expected passenger experienced revealed that not all of the TOPA
activities have an equal impact on the passengers’ expected experience. The processing,
consumptive, preparatory and queuing activity groups featured most prominently in
passengers’ accounts of their upcoming airport experiences. Of these, the preparatory
category was found to have the most direct impact on passenger satisfaction. Additionally,
our analysis indicated that utilising queue time to prepare passengers for upcoming
processing activities could have a positive effect on both satisfaction and processing
efficiency. A further outcome of this research was the observation that “shopping” did not
form a part of the expected experience of any of the interviewed participants.
The outcomes of this study can be used by airports to assist in the management of
passengers’ expected experience in the terminal building. As passenger expectations and
passenger satisfaction are intrinsically linked, understanding which activities have the
most impact on satisfaction provides a basis from which alternate design choices can be
evaluated when constructing, or fine-tuning, airport terminal designs.

Keywords
Passenger Experience; Conceptual Model; Taxonomy; Activities; Airport
The aviation industry has undergone a significant number of changes since the inception
of commercial air travel in the early 1960’s. In the half century following, the number of
passengers travelling by air each year has grown at a staggering pace. According to
current predictions, by the year 2016, one out of every two people in the world will be
travelling by air (IATA, 2012; U.S. Bureau of the Census, 2012).
The growth in global passenger traffic has been spurred on by several contributing
factors. De-regulation in the aviation industry, the emergence of low-cost carriers, the
proliferation of the internet and resulting price transparency in the industry have
contributed to making air travel accessible to the mass markets (de Neufville & Odoni,

16

2003; Kazda & Caves, 2007; Rigas, 2006). Today, air travel has become a commodity,
much like sugar, gold and coffee beans (Pine & Gilmore, 2011).
It is generally acknowledged that in today’s economic climate, the provision of
commodities is less lucrative than the provision of experiences. As Pine and Gilmore
(2011) illustrate, the added value that is perceived by customers as goods are
transformed into products, products transformed into services and services into
experiences corresponds to increased yields for the business owner. Interestingly, this
desired pattern of value progression has been reversed as the commercial air travel
industry has matured: what started out as “an air travel experience” in the truest form
(offered at a comparably high price point), has been transformed into a commodity with
little differentiation and a low price point (Harrison, Popovic, & Kraal, 2013; Rust, 2007).
Not surprisingly, the aviation industry has struggled to maintain desirable levels of
profitability (IATA, 2013).
One of the approaches taken by the aviation industry to increase profits has been to focus
on the passenger experience within the terminal building (de Groof, 2012; Harrison, 2013;
Jandiu, 2012; SITA, 2013). In the last year, there has been a consensus on the
importance of the passenger experience to the bottom line across all areas of the aviation
industry including technology, design, planning, retail, and even the environment (Deillon,
2013). It has now become generally accepted that “customer satisfaction is money in the
bank” (Wagnert, 2013). However, although the link between passenger satisfaction and
profitability is acknowledged, the factors that influence the passenger experience are only
recently becoming explored and understood (Popovic, Kraal, & Kirk, 2010).
In this paper, we look at the role that various TOPA activities (Kirk, Popovic, Kraal, &
Livingstone, 2012) play in shaping the expectations of passengers in an airport
environment. In particular, we explore the important role that the preparatory activity
category plays in managing expectations, and look at how queuing activities can be
leveraged to support passenger preparation and increase passenger satisfaction. The
results of our research also provide an interesting outcome regarding activities that do not
appear to be part of the expected passenger experience.
In the following section, we provide an overview of passenger experience, in particular,
the role that expectations play in passenger satisfaction.

Experience and Satisfaction
Like all human experience, the passenger experience in the terminal building is subjective
and influenced by a number of factors. Time, and interactions with artefacts and the
environment, all contribute to a passenger’s ultimate airport experience (Harrison,
Popovic, Kraal, & Kleinschmidt, 2012). Like other experiences, the passenger experience
is measured through satisfaction, or the subjective interpretation of the difference between
expectations and perceptions of a particular event (Harrison et al., 2012; Norman, 2009).
The relationship between passenger expectations (expected experience), passenger
perceptions (perceived experience) and passenger satisfaction (satisfaction) is shown in
Figure 1. Satisfaction is the difference between a passenger’s expectations (expected
experience) and their perceptions (perceived experience) of a given event. The
satisfaction a passenger feels with a given event, in turn, affects their own future
experiences (past experience) and also the future experience of other passengers (public
experience).
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Figure 1: A conceptual model of passenger experience, highlighting the relationship
between expectations, perceptions and satisfaction
Source: Adapted from Harrison et al., 2012
The collective influence that one passenger’s satisfaction has on the future experiences of
others is extremely strong and is one of the key reasons why passenger experience has
gained so much attention in the last few years (de Groof, 2012; Harrison, 2013; Jandiu,
2012; SITA, 2013). This has occurred, in part, due to the amplification that emerging
technologies in social media and on-line communication, or “word-of-mouse”, give to the
voice of each passenger (Martin & Pranter, 1989; Xia & Bechwati, 2008).
As an example, consider the landmark case of “United Breaks Guitars” (Carroll, 2012). In
2008, a passenger’s guitar was mishandled and broken by an airline. After nine months of
negotiations with the airline, the passenger was unsuccessful in getting any
compensation, or even an apology for the damages incurred. Feeling dissatisfied with the
experience, the passenger recorded a song and posted it on YouTube. The song went
“viral”, ultimately costing the airline millions in lost revenue and damage caused to the
company’s reputation (via the collective public experience) (Carroll, 2009).
The importance of passenger satisfaction on public experience is even farther reaching
when considered in the broader context of travel and tourism (Bharadwaj, El Sawy,
Pavlou, & Venkatraman, 2013). Passengers who have a negative airport experience form
both a negative association with the airport in question and potentially influence the travel
plans of future travellers. These flow on effects have been demonstrated to have major
implications to travel and tourism industry of entire countries (Bharadwaj et al., 2013;
London First, 2008; McGrath, 2013; Wince, 2013).

The role of expected experience
From the model of passenger experience (Figure 1), we can note that the expected
passenger experience plays a key role in determining passenger satisfaction: if we can
affect or change the expectations of the passenger, we can affect their ultimate
satisfaction. As an example, consider the role that the expected experience has on the
satisfaction of two passengers who have an “identical” experience at check-in. The first
passenger, having expected to queue for 45 minutes, is pleasantly surprised when he is
checked-in in 20 minutes. The second passenger, having expected that check-in would
take 5 minutes, is annoyed when the process takes the same 20 minutes.
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The work of Norman (2009) provides strategies for how queue time can be leveraged to
increase customer satisfaction by using “dead” queue time to manage the customers’
expectations, including:
1. Managing expectations through information transparency, for example,
communicating reasons for a flight delay has been shown to help passengers
to understand the source of the problem and adjust their expectations
accordingly.
2. Managing the “ending” of an experience, as the ending is often the most
remembered part of the overall experience and outlives the duration of the
event itself.
In the context of the passenger terminal building, in particular the departures section, the
“ending” of the passenger experience is the successful boarding of the desired flight. The
uncertainty involved in the departures journey that a passenger feels is intimately
connected to this main goal of making the flight (Harrison et al., 2013). In other words, if
the passenger makes the flight, they are ultimately satisfied. As such, there is not much
scope for differentiation, or the provision of a superior or “fantastic” ending to the
passenger’s in-terminal experience.
By comparison, there is scope for managing the expectations, and thus increasing
satisfaction, through focussing on the passenger’s total time in the airport building. In the
remainder of this paper, we look at ways of doing this from the perspective of the activities
undertaken by the passenger during their departures journey. We begin by introducing the
Taxonomy of Passenger Activities, or TOPA, which will be used as the framework for our
analysis.

Passenger Activities
The activities that a passenger undertakes in the airport environment provide an objective
framework for the evaluation of the passenger experience (Kirk et al., 2012). In the
context of international departures, these activities can be broadly classified into
necessary activities (those that must be completed), and discretionary activities (those
that can, but do not have to be, completed) (Popovic, Kraal, & Kirk, 2009).

Figure 2: The sequence of activity types for Australian international departures
The international departures sequence of discretionary and necessary activities for
Australian airports is shown in Figure 2. As an example, a passenger arrives at the airport,
possibly has a coffee or exchanges currency (discretionary), proceeds to check-in
(necessary), buys a newspaper (discretionary), proceeds to security and customs
(necessary), fills some time reading the paper at the gate (discretionary) and then boards
his or her flight.
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Looking at Figure 2, it would appear that the necessary activities dominate the
passenger’s in-terminal experience. In practice, however, they only account for 36% of the
passenger’s total time in the airport terminal. The remaining 64% of the passenger’s time
is spent in discretionary periods (Kirk et al., 2012; Underhill, 2008). Although the
discretionary periods constitute the major portion of the passenger’s total airport
experience, they are traditionally least considered in the literature (Airport Council
International, 2008; Graham, 2003; Minton, 2008).
The work conducted by Kirk (2013) considers both the discretionary and necessary
periods of a passenger’s time in the airport terminal and breaks these down into a
comprehensive taxonomy of passenger activities (TOPA). The TOPA framework classifies
passenger activities into eight key groups: processing, consumptive, preparatory, queuing,
entertainment, social, passive and moving (Kirk et al., 2012). Each key group is further
broken down into sub-activities. For example, the preparatory category of activities consist
of ten sub-activities, including interacting with staff and filling out an Outgoing Passenger
Card (OPC) (Figure 3).

Processing
Consumptive
Moving

Preparatory activities
include:
Queuing
Preparatory
1. Interacting with staff
2. Filling out OPC
3. Interacting with own
technology
4. Interacting with airport
Passive
Social
technology
5. Unpacking
Entertainment
6. Repacking
7. Reading/writing
8. Checking flight
information
Figure 3: Taxonomy of Passenger Activities (TOPA), highlighting the Preparatory subcategory
Passenger
Activities

The Taxonomy of Passenger Activities shown in Figure 3 will be used as the framework
for the analysis of passengers’ expected experience in this paper.

Research Method
In order to gain insights into the activities that influence the passengers’ expected
experience, we conducted pre-travel interviews with 48 participants. All participants were
passengers undertaking international travel between April 2010 and February 2011.
Participants were recruited through several channels, including advertisements placed in
city centre retail outlets and around university campuses. Participants planning to use an
airline lounge during their stay in the airport were excluded from the research. This is due
to the fact that airline lounge customers have a removed, “atypical” experience in the
airport environment, and as such, are not necessarily representative of the average
traveller, or the average airport experience (Shaw, 2007).
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The participant interviews were conducted 1-2 weeks before the intended date of travel.
Interviews were conducted in person and/or through Skype (2013). The interviews were
structured very loosely, in order to minimise the amount of bias or pre-conditioning on the
part of the interviewer (Opdenakker, 2006; Seidman, 2006). As such, only one question
was asked of the participants initially, namely:
“What do you expect during your [upcoming] airport experience?”
Appropriate follow up questions were then asked to elicit more information or an
elaboration from the participant. For example, if a participant mentioned that they would
visit a shop before going to check-in, they would be asked what they planned to do in the
shop. If a passenger said they planned to check-in as soon as they got to the airport, they
were prompted to elaborate on what they thought would happen at check-in.
Importantly, at no point during the interview was the participant prompted on what to
discuss, or reminded about elements of their experience they may have overlooked. This
was critical in formulating an accurate model of the expected passenger experience. For
example, if a passenger mentioned they would go to check-in and subsequently go to
their boarding gate, they were not reminded of the security and customs phases that they
had forgotten about (but would of course necessarily have to complete).
The interviews were audio recorded, transcribed and imported into Atlas (ATLAS.ti, 2011).
The interview transcripts were analysed using the coding scheme shown in Table 1.
Coding Scheme Used
TOPA Activity
Processing
Consumptive
Preparatory
Social
Entertainment
Passive
Queuing
Moving
Satisfaction
Positive
Negative

Processing Sub-Activity

Check-in
Security
Customs
Boarding
Retail
Café/Food
Seating Area

Table 1: Coding scheme applied to the interview data
Data was also generated to extract relationships between TOPA groups. For example, if a
passenger mentioned that they would eat their breakfast while waiting in the check-in
queue, this would produce a co-occurrence relationship between consumptive and
queuing activities. This data was used to extract themes related to the relationships
between various TOPA activity groups.

Participant Demographics
The participant group selected for this research was reflective of the general travelling
public in Australia (Australian Bureau of Statistics, 2012). There was an even distribution
of male and female participants, who displayed a range of travel experience. The
business to holiday distribution for participants corresponded to the average for Australia
(15% business, 85% holiday). The participants were all able bodied, and ranged in age
from 18 to 70. Airline lounge users were excluded from this research.
In general terms, the demographics were not found to play an influencing role in the
results of this research. This was due to the fact that all participants were able bodied, and
also due to activities being a neutral framework for the investigation of passenger
experience (Kirk et al., 2012).
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Results
The analysis of the data set revealed that the passenger activities identified in the TOPA
classification did not play an equal role in their role in passengers’ expected experience.
In fact, of the eight TOPA high-level categories, only four were mentioned by more than
50% of the interviewed participants (Figure 4). This suggests that activities associated
with processing, consumptive, preparatory and queuing TOPA classifications are most
important in their role of shaping the passengers’ expected experience (Figure 4).
100%

Percentage Participants

80%

60%

40%

20%

0%

TOPA Category Mentioned in Expected Experience

Figure 4: An activity-centred view of expected passenger experience

Processing Activities
On the basis of the data analysed, it was clear that the majority of passengers were well
informed about the processing steps that they needed to undertake in the journey through
international departures (Figure 4). In the context of the TOPA activity classification, this
equated to all passengers displaying awareness of the processing activity group.
Examining the sub-activities of the processing activity group, all passengers were aware
of check-in and boarding activities, and most talked of security (75%) and customs (63%)
related activities (Figure 5).
References to processing activities dominated the passengers’ accounts of their expected
experience at the airport. Thus, although these activities only account for 36% of the total
airport time, they have a strong influence on the passengers’ expected experience.
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Percentage Participants

100%

80%

60%

40%

20%

0%
Check-in

Security

Customs

Boarding

International Departures Processing Step

Figure 5: Processing sub-activities mentioned by participants

Consumptive Activity Group
The consumptive activity group was discussed by 96% of all participants (Figure 4).
Respondents generally discussed consumptive activities with reference to “grabbing a
coffee” or “browsing for a book to read”. Correspondingly, the consumptive activities
formed a significant component of the expectations that passengers had of their airport
experience.
Surprisingly, however, with the exception of references to food or dining, there was a very
weak relationship between discussion of performing a consumptive activity, such as retail
browsing, and the intention to purchase something. Of the participants interviewed, only
15% indicated that they planned to browse through the retail area – of these, none
reported an intention to purchase anything. In fact, it appeared that passengers planned to
use the retail area predominantly to fill time, or entertain themselves while waiting for their
plane to depart.
The data indicates that although there is a strong relationship between the consumptive
group of activities and passenger expectations, this relationship is based on the
presumption that the passenger will encounter “dead-time” which they need to fill while in
the terminal building. Thus, although not seen as such, consumptive activities, in the
context of what passengers expect from their airport experience, are seen as an answer
to boredom – the intent to “go shopping”, or purchase things, did not appear to form a part
of the passengers’ expected experience.

Preparatory Activity Group
The preparatory group of activities were a third major class of activities that passengers
reported when speaking of their expected airport experience. Of the participants
interviewed, 94% mentioned preparatory activities (Figure 4). Participants spoke of
preparatory activities in the context of necessary activities and also in the context of
planning food related purchases during their discretionary time. In general, there was a
strong relationship between preparatory activities and the passengers’ expected
experience.
In the context of necessary activities, the most common reference was in relation to
completing the outgoing passenger card (OPC). Of the participants interviewed, 31%
mentioned an intention to fill out their OPC before getting to the security/customs area.
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This of course indicates that the remaining 69% of passengers were potentially unaware
of the requirement to complete the OPC.
In relation to pre-planning purchases, 70% of participants planned in advance what they
intended to purchase. From the data collected, all references to intended purchases
involved planned food expenditures, expressed usually as the intent to “grab a coffee”.
Although none of the participants interviewed expressed an explicit intent to purchase
items in the retail area, the findings of Livingstone (2013) suggest that most passengers
plan in advance what they will purchase, and very few purchases in airport retail locations
are made on impulse.
A further theme that emerged from the analysis of the preparatory activity group and
passenger expectations was a correlation between preparatory activities and feelings of
control. There was a 100% correlation between passengers who talked of preparation and
those that spoke of their expected experience in positive terms. This finding is supported
by the results of Harrison et al. (2013), who found that passengers used prior knowledge
and familiarity to control their (in-terminal) airport experience.

Queuing Activity Group
The queuing activity group was a component of the expected experience for 58% of all
participants. Not surprisingly, passengers spoke of “queuing” with reference to one of the
four processing activities: check-in, security, customs and boarding. In contrast,
passengers spoke of “waiting” in relation to activities associated with their discretionary
time, for example “waiting to get a coffee”.
The queuing activity group was found to have a strong connection to the expectations that
passengers had of their experience from a time-oriented perspective. As an example,
passengers spoke of anticipating getting through check-in and security in a certain time
frame, depending on “queue length”. In addition to setting up the baseline for their
expectations, the queuing activity group appeared to be used by passengers as an
indicator of how “busy” the airport was at a point in time.
In a related study from Harrison et al. (2013), it was reported that queue length was used
by passengers to dynamically adjust their expectations. As an example, all passengers
have certain expectations about how long the check-in process will take. Upon arriving at
the airport however, and visually assessing the queue length, passengers were observed
to adjust their expectations to reflect the queue length on their particular day of travel. This
dynamic adjustment of expectations to reflect queue length can be thought of as a special
case of “information transparency” as described by Norman (2009).

Other Activity Groups
The four remaining activity groups individually contributed to the expected experience of
less than half of the interviewed participants. As shown in Figure 4, 46% of passengers
mentioned entertainment activities, 46% mentioned social activities, 29% talked of passive
activities and 23% included moving activities as part of their expected airport experience.
All of these activity groups were mentioned in the context of the passenger’s expectations
in relation to their discretionary time at the airport.
Passengers spoke predominantly of entertainment in the context of how they plan to “fill
time” at the airport. This involved various references to the passenger planning to
entertain themselves with their own technology devices, for example, an intention to go to
the gate and listen to music on their iPod, or watch a movie on their tablet computer.
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The remaining activities (social, passive and moving) were spoken of loosely in various
contexts. There were no identifiable themes that emerged from our analysis of the
interview transcripts with respect to these three activity categories.

Discussion
The results presented in the previous section indicate that the expected experience of
passengers is dominated by references to processing, consumptive, preparatory and
queuing activities. In particular, these four activity types provide tangible focus points that
can be leveraged by airport operators in making design decisions.
In this section, we present three ways in which these deeper insights into the expected
passenger experience can be used to positively affect passenger satisfaction in the
terminal building.

Prepare the passenger
Conceptually, preparatory activities moderate the passenger’s expected experience
(Figure 6). From a design perspective, this activity class provides a direct conduit to
passenger satisfaction – if the passenger expectations are managed correctly, the result
will be positive satisfaction, regardless of the actual experience that was delivered in the
terminal building (Harrison et al., 2012). Incorrect and partially formed expectations can be
adjusted by preparing the passenger more appropriately for their upcoming passenger
experience. From a design perspective, this activity class provides a tangible focus when
considering changes that will impact the passenger experience.

Figure 6: The role of preparatory activities in adjusting passenger expectations
As an example, our results showed that some passengers did not have an accurate
perspective of the necessary processing steps: 25% of passengers did not mention going
through security, and 37% of passengers did not mention clearing customs. For these
passengers, the (omitted) activities are not a conscious part of their expected airport
experience. Naturally, as these passengers are unaware, they will not explicitly prepare
for these omitted activities. For instance, in order to pre-pack liquids and gels into a ziplock bag in carry-on luggage, a passenger must be aware, or have an expectation, of what
is required during the security screening phase. A lack of awareness will slow down the
security process, as passengers will need to complete the activity in the security queue.
This of course will affect passenger satisfaction negatively, both through a deviation from
expectations, and possibly through delays and unforeseen interaction with security staff.
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Preparatory activities provide a relatively easy target for airport operators to focus on to
improve passenger satisfaction. Due to the increase in digital communications, both
personal such as email, and public social media channels, airports have a direct channel
via which to manage passenger expectations though awareness and preparation. As a
most simple example, an email outlining the four processing steps can be sent to a
passenger on the day before their intended travel. This would remind passengers of
aspects of the upcoming experience they may have forgotten about or overlooked.
Preparatory activities can also be leveraged to adjust passenger expectations while in the
terminal building. Earlier processing steps can be used to prepare passengers for what is
expected downstream: for example, passengers can be reminded to fill out their Outgoing
Passenger Card (OPC) by the check-in agent. This strategy is informally used by some
airports, for example, at one of our workshops, and airline executive stated that “…it is
good to have the research to back up what we sometimes do intuitively…” (Krause, 2012).
Understanding the role that preparatory activities have in shaping the passenger
experience can be utilised to provide more formal guidelines for airport staff.
Of course, using staff to prepare passengers in the terminal building is not a sustainable
long-term strategy in light of the general trend towards increasing automation in airports
(Copart, 2013; SITA, 2012). As staff members are replaced by self-service check-in
counters and self-service bag drops, the opportunity for preparing the passenger for
activities downstream is lost. Understanding this, it is natural to start considering
strategies to incorporate this aspect of passenger preparation into the design of selfservice artefacts.

Alleviate the boredom
The passenger interviews revealed an interesting disconnect between the way that
passengers view their expected airport experience, and the way that airports think
passengers view their expected airport experience (de Groof, 2012; Griffith-Jones, 2012;
Nunes Madeira, 2012). From an airport perspective, there is a general belief that
passengers wish to engage with, and have a “retail experience” in the airport. To this end,
a considerable amount of resources are currently being channelled into expanding retail
facilities, under the possibly flawed assumption that passengers are looking for various
“shopping experiences” while in the terminal building.
When speaking of consumptive activities, the interviewed participants spoke of intent to
engage in food-related activities, such as “having a coffee” or to “filling time”. Shopping, as
a retail activity marked by the intent to purchase something, was not directly referenced by
any of the interviewees. With the exception of food and beverage, other retail areas are
considered by passengers as an opportunity to alleviate boredom rather than make
purchases.
This result indicates that airport retail should be focussed towards providing passengers
with food and beverage options, and/or opportunities to alleviate boredom rather than “buy
things”. Alternatively, airports could focus resources towards changing passenger
expectations with a goal of making shopping part of the expected passenger experience.

Don’t focus on queue time
The impact of queuing activities on passenger satisfaction was found to be multidimensional. For the majority of passengers, “queuing and waiting” was a core part of
passengers’ expectations. Accordingly, the presence of queues does not necessarily
result in a negative passenger experience. This observation is supported by the work of
Kirk et al. (2012), who found that queue length only has a negative impact on the
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passenger experience in cases where the wait is longer than 30 minutes: i.e. the wait is
longer than expected. Queue length was found to have a positive impact on the
passenger experience only in cases where the wait was zero minutes: i.e. the wait was
shorter than expected.
In most cases, it is impractical for airports to target the provision of services with zero
queue length. It follows therefore that queue length alone will not have a positive impact
on passenger satisfaction. However, utilising the insights from the work of Norman (2009),
we can project that using passenger queue time to prepare the passenger for the next
activity will lead to a reduction in the passenger’s perceived queue time. Reducing the
perceived duration affects the passenger’s perceived experience and increases the
corresponding satisfaction.

Conclusion and Future Work
As the link between profitability and experience becomes well established in the aviation
industry, more energy is being directed towards investigating the nature of the passenger
experience. In this paper, we extended the understanding of passenger experience by
exploring the factors that influence passenger satisfaction from a novel perspective: that
of the activities expected to be undertaken by passengers while in the airport terminal
building.
Using the Taxonomy of Passenger Experience (TOPA) as the framework for our analysis,
we examined the pre-travel interviews from 48 passengers. The results indicated that
processing, consumptive, preparatory and queuing activities had the most important role
in shaping passengers’ expected experience. By deconstructing the passengers’ expected
experience into these activities, we provide tangible insights that can be utilised by
airports when evaluating design decisions that affect passenger experience.
Firstly, our results indicate that passenger preparation has a direct effect on passenger
satisfaction. Understanding this, strategies can be developed which enhance passenger
preparation both prior to travel, and on the day of travel. We also highlight the need to
make passenger preparation an explicit element in the design of future self-service
technologies.
A further result that emerged from this research was the nature of the relationship
between consumptive activities and passenger expectations. With the exception of food
and beverage related activities, passengers did not consider “shopping” as part of their
expected experience. This observation could have an important impact on the way that
airports approach the development of retail areas. Based on our findings, a strategy of
providing eating and entertainment-focussed experiences could have a higher impact on
passenger satisfaction than the provision of “shopping” experiences.
As part of ongoing future work, the implementation of the outcomes of this research in
operational airport environments is being pursued. Early results suggest noticeable
improvements in passenger throughput as a result of passenger preparation in both
check-in and security queues (Kirk et al., 2012). The development of a tool for use by
airport designers based on the TOPA framework is also being investigated.
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Abstract
Securing Information and Communication Systems (ICSs) is a highly complex process
due in large part to the feedback relationship that holds between the users and the system
and its ‘ecosystem’ of usage. Such a relationship is critical for experience designers. The
design of secure systems can thereby be enhanced by using principles from disciplines
where similar relations hold, such as security engineering and adaptive systems. In this
work, we propose a user experience design framework based on six principles and use a
social networking system as an example of its application. The proposed design principles
are grounded in complex systems theory. We address several potential security and
privacy challenges inherent in the design of a large-scale adaptive system. By means of
this framework we reflect upon the participation of an experience designer regarding the
conceptualization, selection, review, and update of security and privacy matters. In this
sense, we observe the role of the designer as a translator across disciplines. By
introducing our framework, we also attempt to start a conversation about the challenges a
designer faces in the appropriation of this role, either for the case of securing large-scale
systems or in those situations where the boundaries of design and knowledge from other
disciplines already overlap.

Keywords
Experience Design, Security and Privacy, User-System Coevolution, User Heterogeneity,
Complex Systems, Adaptive Systems, Design Translation.
Considering the user experience has been important for recent approaches of designing
interactive systems (Bødker, 2006; Garrett, 2010; Harrison, Tatar, & Sengers, 2007; Wright
& McCarthy, 2010). The general goal of experience design is that users have a pleasant
experience while interacting with the system and not only providing users a tool for
accomplishing certain tasks (Forlizzi & Battarbee, 2004; Law, 2011; Law et al., 2009;
Oppelaar, 2008). To achieve this goal, designers consider several elements such as
functionality, usability (Krug, 2009; Rosenbaum et al., 2002; Tullis & Albert, 2010),
emotion (Agarwal & Meyer, 2009; Norman, 2007), aesthetics (Bardzell, 2009;
Sonderegger & Sauer,2010; Lavie & Vogel, 2013; Wright, Wallace,& McCarthy 2008), and
information architecture (Bolchini et al., 2006; Ding & Ling, 2009; Garrett, 2010; Morville &
Rosenfeld, 2008).
Pervasiveness of Information and Communication Technologies (ICTs) introduces
Information and Communication Systems (ICSs) to people across the globe. ICSs
facilitate the users’ interaction by creating an environment that can connect people from
all around the world by means of the Internet. Users of ICSs interact with each other from
different geographical locations, and possibly using different technological devices. They
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may come from different levels of information and computer literacy. Moreover, they often
come from different cultural values and perspectives. Also, users may change over the
time. For example, cultural values, users’ perspectives, and computer literacy are not
fixed factors. As a result, use scenarios may change over time. The sheer richness,
interconnectivity, and diversity of the Internet, whether measured in terms of social
networks, infrastructure, or content, make it also difficult to consider a single archetype of
user for these systems. As a result, use scenarios are often varied among various groups
of users. A social network is an example of large-scale ICSs. Users of a social network
constantly upload data to ‘the cloud’. They generate information in different contexts of
use. This information will be exchanged among the users of the social network in various
contexts of use. Social, economic, and political factors can affect how users interact with
these systems. Eminent advances in technological devices such as Google Glass
facilitate and increase the use of ICSs. Google Glass has been recently released, and yet
the ways it will be utilized will depend on its users and the contexts of use. For example, a
tech-savvy person may use Google Glass to explore a new technology, whereas an
anthropologist may use this device to perform ethnography.
Widespread use of ICTs and accessibility of several ICSs to perform a similar task create
an extremely competitive environment. Current ICSs attract more users if they gain users’
trust (Camp, 2003). Achieving users’ trust comes with the cost of providing security and
privacy. We argue that security and privacy at different scales and levels are of the users’
interest. Thus, security and privacy consideration should be a part of experience design
along with other aspects, such as usability, aesthetics, emotion, and information
architecture. Designing secure large-scale ICSs entails unprecedented levels of
complexity. The latter expresses itself through the number and variety of components
such as users, connections, access rights, as well as difficult-to-predict security and
privacy phenomena. We should take into account that modern security and privacy
mechanisms involve decisions regarding specific policies, roles, and restrictions, as well
as adaptive algorithms that can generate and revise such content. This process is not
usual in experience design frameworks (Forlizzi & Battarbee, 2004; Garrett, 2010; Law et
al., 2009). Notwithstanding, we argue that security and privacy matter in experience
design, since it focuses on people and the different factors that affect their activities within
a context of use (Wright & McCarthy, 2010). Therefore, we issue the following challenge
to design practitioners:
Security and Privacy Challenges for Experience Designers:
Heterogeneity of users: As we mentioned earlier, ICSs have different types of
users who may have different security and privacy concerns. For example, the
privacy concerns of college student Facebook users may not the same as those of
their parents. The current experience design frameworks seem not to consider this
matter.
Diversity of the context of use: In designing ICTs the context of use is truly
ubiquitous (Brusilovsky, 2001). Different contexts of use can cause different
privacy and security concerns. For example, social norms may affect the usage of
Facebook. Certain types of content in Facebook profiles, such as profile pictures,
may require different privacy decisions, though the archetype of a user is the
same. A simple aspect such as geographical location can add different features to
the archetype of users.
Multiple use scenarios: Use scenarios of an ICS are diverse and unlimited. For
example, Egyptians used Facebook pages to inform each other about an
upcoming protest during the Arab spring (Khondker, 2011). Meanwhile, an
Egyptian musician might have been using Facebook to create a fan page.
Diversity of the contexts of use can result in creating more use scenarios. Security
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and privacy use scenarios are no different. For example, a Facebook user may
divide his/her Facebook friends into different groups such as family, classmates,
close friends, and set different privacy settings for each of these groups. On the
other hand, another Facebook user may set the same privacy setting for all of
his/her friends. Most of the experience design practice is to create a tool with a
certain functionality that considers a certain type of user with certain use
scenarios. Thus, diversity of security and privacy use scenarios is a challenge that
experience designers may face.
Evolvable use scenarios: In designing large-scale ICSs, the system to be
designed is a black box—the system can be a black box with very little information
known about it. In particular, security and privacy use scenarios are not clearly and
completely defined. They are often unpredictable and prone to future changes
(Hebig, 2010; Friedman, 2002). Due to unsettled specification of the system
requirements, the ways of using a particular artifact can change during its life
span. For example, an earlier release of Facebook was only aimed to connect
college students. The current usage of Facebook is far different; for example, it
has been used as a platform for micro-blogging, creating fan pages, advertising
said pages, as a news channel, and for organizing events. Not only has Facebook
been changing over time, but Facebook users have changed too. A particular
Facebook user may not use Facebook the same way as when he joined. Security
and privacy awareness of users usually grows over time. This matter sometimes
becomes more important in security and privacy scenarios, since many of the
security and privacy threats are recognized through the usage of the system.
Evolution of ICTs infrastructure: In addition to the aforementioned issues, the
infrastructure that supports ICSs may change with time. For example, new
devices, new software, and faster internet access can all change. Current
experience design frameworks may fail to consider this.
The ongoing interactions of the aforementioned challenges, including the heterogeneity of
user profiles, the dynamics of how information is deployed and managed by those users,
unpredictable use scenarios, the interrelationship between security and privacy, and the
unfolding dynamics inherent to users’ behaviors, describe a Complex System (Weaver,
1948; Rosen, 1987). Thus, we consider security and privacy aspects of ICSs as belonging
to the category of Complex Systems. To address the aforementioned challenges in
designing security and privacy aspects of ICSs, we apply the concepts and tools that
characterize a complex system. A user-system coevolution approach in terms of
changes on users, outcomes of the system, and ICTs infrastructure would allow us to
manage security and privacy issues in complex systems. By considering the perspective
that security and privacy systems are embedded in an evolving security ecosystem, these
systems should be designed for not only addressing existing threats but also for shaping
the nature, incentives, and prevalence of future threats.
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Figure 1: A social network is a complex system. Users of a social network build and publish their
pages. They post and share information. They link and connect to other existing pages. All of these
user’s activities have been done individually and independent of others. Social Networks such as
Facebook, which users have created over time has several general structural and topological
properties that describe how it grows, how information propagates and some becomes trendy and
popular, and how information dies off. Image by the authors.

In this paper, we propose an experience design framework to support design practitioners
to inform and reflect on their designs regarding privacy and security matters. The
principles that constitute our framework entail a synthesis of work developed both in the
disciplines of Complex Systems and Security and Privacy. By bringing such synthesis to
the realm of design, we introduce the approach that ICSs, as complex systems, will coevolve accordingly to the changes regarding the users. Hence, this work focuses on
introducing the aforementioned framework. To examine the proposed framework, we use
social networks such as Facebook as a case study. Facebook is one of the most recent
and influential ICSs 1 . Through the case study, we explain the use of the proposed
principles in experience design. We chose Facebook mainly due to its fast growth during
last 10 years, its diversity of users, its dynamic use scenarios, and the wide range of
privacy and security threats introduced by it.
This paper is structured as follows. In the first section, we introduce the key concepts that
characterize Complex Systems. Also, we set the general panorama to understand largescale ICSs. Later, we present the principles that constitute our experience design
framework, which derive from critical aspects pointed out in security and privacy literature.
To clarify the concepts regarding the framework, we present the case study of a social
network. We then discuss the implications for experience design in terms of practice and
pedagogy and close with our conclusions and ideas for future work.

1

In March 2014, “Facebook passes 1.19 billion monthly active users, 874 million mobile users, and
728 million daily users”, a large number considering the population of the world is only a little more
than seven billion.
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Complex Systems, ICSs, and Security
The notion of Complex Systems
Principles of modern computer science, artificial intelligence, and computation theory were
introduced in meetings and discussions held from 1946 to 1953 among eminent scholars
of different fields at the Macy conference (Wiener, 1948). Collaboration between these
scholars to answer interdisciplinary wartime challenges required the creation of a new
conception and approach to scientific problem solving. The new scientific discipline was
originally known as the cybernetics movement (Heims, 1991). Complex systems
research can be considered as the next generation of cybernetics. It is a more recent
interdisciplinary scientific field that merges principles and properties of computer science,
physics, biology, sociology, and mathematics in order to study the dynamic and adaptive
behavior of a variety of systems (Prigogine, 1985).

Figure 2: Complex Systems belong to the category of “Organized Complexity”, those are the
problems too complex to solve analytically, but that have a certain structure by which it is possible
to observe behaviors and properties. Figure based on (Weinberg, 1975). .

A complex system is a system that has a large number of parts that interact together in an
indeterminate manner without central control (Simon, 1962; Weaver 1948). In such a
system the holistic properties of the system cannot be easily inferred from its parts (Klir,
2001). Studying complexity thus involves studying the structure or organization of systems
(Ashby, 1962). Complicated, hard to predict, and global behavior can emerge from simple
interactions among components of a complex system.
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Figure 3: Millions of ants create a complex structure known as an ant colony. A single ant is not
smart but the colony of ants is. Ants interact through chemical signals. Survival of each ant is
dependent on the survival of an ant colony. Ants use this structure to search for food, fight an
intruder, or build a nest. Photograph retrieved from http://tinyurl.com/k76l85y.

Properties of the Complex Systems
Weather forecasting, traffic control, urbanization, brain networks, swarm intelligence,
immune systems, riot formation, the Internet, and social networks are a few of the widely
known examples of complex systems. All of these systems share common features and
characteristics that qualifies them as complex systems. We list below some of the
important properties of complex systems that inspired us to create an experience design
framework. These properties are embedded in modern large-scale ICSs, such as social
networks and other web-based applications.

Dynamics
Complex systems change over time. The future states of a system will depend on its
current state and inputs (Devaney, 2003). For example, the stock market and global
climate are two of the examples of dynamic systems.

Self-organization
Feedback constitutes the means by which a complex system self-organizes. A system
organizes itself without any pre-defined planning or control. Consequently, organized
behaviors emerge to help a system best fit its environment. These organized behaviors
are hard to predict. For example, synchronous flashing of fireflies is a self-organizing
system (Camazine, 2003). In these systems order emerges from disorder (Ashby, 1962).
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Figure 4: Dynamics of a Complex System. Different inputs will lead to different states of the
system. Figure by the authors.

Figure 5: Environmental inputs affect the states of the system. However, the feedback that the
system provides itself also influence in the changes of those states. Figure by the authors.

Emergence
In the context of complex systems research, a universal property of the system that has
emerged from the collective behaviors of the system components is called “emergence”
(Funtowicz, 1994). This means that random interaction of system components can
emerge the pattern that shows the system behavior.

Chaos
In studying the Chaos in complex system, chaotic systems can be considered as
deterministic dynamic systems (Crutchfield, 1981; Eckmann, 1985). Although chaotic
systems are deterministic, behaviors of the system at narrow scale can be unpredictable.
That is, small perturbations in the system cause large changes in future behaviors of the
system.
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Figure 6: Collective behaviors among the components of a system can emerge to a pattern.
Moreover, changes or perturbations in the system can affect its behaviors. Figure by the authors.

Evolution
The evolutionary properties of complex systems are defined by their adaptive behaviors.
Adaptive behaviors include those that change over time to increase survival chances.
Complex system behaviors evolve through learning and the evolutionary process, only the
strongest traits – the ones that increase the chance of success or survival – should be
‘selected’. In this sense, complex systems are also adaptive systems, where learning and
evolution are a result of the collective and dynamic behaviors in the system (Holland,
1992).

Coevolution
Systems are part of and environment. Systems and the environment interact and affect
each other throughout their lifetimes. For example, environmental changes cause
changes in a system’s behavior. Systems should adapt to environmental changes to fit
best the environment and survive (Ehrlich, 1964). Likewise, the environment can go
through changes due to system fluctuation.
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Figure 7: The Stick bug or walking stick is one of the many organisms that have several
adaptations. For example, their coloration is as their environment. Not only is their shape similar to
a stick, they also can stay still to deceive the predator, and they can also imitate the tree branches
movement with the breeze or wind. Photograph by the authors.

ICSs as Complex Systems
We argue that securing a large-scale ICS, in conjunction with the overall ICT’s
infrastructure that supports it, create a complex system. In this case, complexity rises as a
consequence of the large number of users, intertwined content, and technological
devices. Although users are an essential part of the system, influencing the structure and
organization of the system, the proliferation of internet-connected databases allows
attackers to infer more personal information about a target than any other source permits
(Clifton, 1996). Thus, both the safety of users and the system share the same level of
relevance. The way users behave and how the system is used affect both aspects.
Large-scale ICSs are perceived as complex systems, and hence as adaptive systems,
and are coupled to a changing and complex external world. Security and privacy concerns
about these systems can affect and be affected by a dynamically changing legal climate,
as these issues come into ever-increasing public awareness (Kagal, 2006). In addition,
technological possibilities are also evolving. For example, spammers learn to avoid filters,
and passwords become easier to crack as computing power increases.
Security and privacy aspects of ICSs satisfy the complex systems characteristics, and
system safety is an emergent property when system components operate together
(Leveson, 1995). System safety aims to decrease hazards and system failure by
emphasizing safety-critical functionality, and thereby increase system safety and
reliability. For ICSs, security and privacy requirements sometimes are indefinite, or there
are no specified user requests. Furthermore, variation in users’ security and privacy
requirements of the same system lead to a vague and incomplete system specification
(Friedman, 2002).
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Security and Privacy Principles for Experience
Design
In this section we introduce our proposal for an Experience Design framework. The
framework is constituted by six principles: 1) Security and Privacy matters, 2)
Personalization, 3) Adaptability, 4) Expandability, 5) Usability, and 6) Avoid unintentional
disclosure. For each principle, we describe key aspects that experience designers should
take into account in the design of large scale ICSs.

Figure 8: Principles that constitute the Experience Design Framework presented in this figure.
Figure by the authors.

Security and privacy matters
Security, privacy, and system safety (Bishop, 2002) should be considered as critical
features of systems. We argue that the experience designer should be informed by
specialists, discuss, and reflect about how to mitigate future attacks. Security and privacy
failures are some of the most costly processes of an organization (Camp and Wolfram,
2000). Decreases in the cost of future patching justify the early cost of designing highly
secure systems (Mouratidis, 2003).
We suggest that the designer should analyze potential generalities on users, context of
use, and technological aspects in order to determine how basic interaction flows are
related to possible adaptive security and privacy mechanisms. We argue that the designer
should keep in mind that any potential mechanism has the aim of predicting future system
failures and responding to them. In this sense, the designer should be aware of basic
notions of safety engineering (Leveson, 1995). Safety is not a separate component to be
added once the design is complete, but rather considered throughout the whole process.
We suggest the experience designer should take into account that users of the system will
have dynamic behavior. Consequently, any adaptive or security mechanism proposed for
developing should seek for the users safety in future interaction flows.

40

Figure 9: Diagram that represents the Security and Privacy principle. Figure by the authors.

Personalization
Users from ICSs usually have different goals, and hence assess the experience
differently. For example, a photographer may use Facebook as a professional
photography website. He may prefer to keep his photo albums public. In this way, all
Facebook members can see his work. On the other hand, other Facebook users may
prefer to apply a personal, but systemic, access policy to each of their photo albums.
Thus, users should be able to adjust security and privacy according to their preferences.
Personalization is the ability of the system to learn about its users (Mobasher, 2000). It
provides the mechanisms of the system to know the characteristics of its users, such as
gender, job, preferences, and security and privacy concerns. By considering the
heterogeneity of users, the experience designer should be aware their different needs and
concerns regarding security (Sheehan, 2000). In fact, among users there is a different
understanding of security and privacy (Sheehan, 2002). Some users may see an
economical value on security and privacy, whereas others may not.
Personalization enables users to control their security and privacy choices. We propose
that the experience designer should consider how personalization will be implemented in
the system. Due to personalization, systems should be designed in such a way that users
or groups of users can adjust their own ‘sensitivity parameters’ for security and privacy.
Intelligent personalization enables these choices to be learned by the system (Anand,
2003). For example, spam filtering should be personalized according to specified user
needs.
One possible personalization mechanism is to let users set their privacy settings by giving
them a constrained set of technologically appropriate choices. This approach runs the risk
of leading to the paradox of choice (Cross, 2004) in which users become confused by too
many choices. Another possible mechanism could be achieved by automating
personalization via the application of different profiling techniques (Kobsa, 2003). The role
of the experience designer is to find a balance between personalization and other
elements of the user experience.
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Figure 10: Diagram that represents the Personalization principle. Figure by the authors.

Adaptability
An adaptive system (De Castro, 2006) changes due to several factors, such as the
changes in characteristics of its users (Anton, 2010). These changes affect the context of
use, since different users have different sensitivities regarding private information, ICSs
should adapt to the different users and their attributes. We suggest that the experience
designer take into account what security and privacy control mechanisms can be offered
to the users in relation to their attributes. We remark that attributes change with the time.
The system should recognize any changes in the attributes from the users and adapt to
them accordingly. We argue that embedding adaptable algorithms in security and privacy
mechanisms enables the ICSs to evolve with changes in the context of use. Adaptability
enables the system to respond to these changes efficiently.
Furthermore, adaptability enables system/user coevolution. System/user coevolution
(Arondi, 2002) deals with hidden security and privacy requirements beyond user
preference. We argue that coevolution (Thompson, 1994) assures that mandatory security
and privacy mechanisms are in place and remain in place as individual and system
changes occur. For example, an increase in attacks against ICSs may be invisible to a
user. However, it requires adaptation from the system. An adaptive algorithm can analyze
previous breaches in order to find common patterns (Abi-Haidar & Rocha, 2008), which
can be automatically inserted into security and privacy mechanisms.
Adaptability has the potential to predict changes and emerging threats before they
happen. Adaptive mechanisms and machine learning techniques can mitigate several
security and privacy threats. Intrusion and anomaly detection systems can analyze log
files (that describe the system’s past behaviors) by applying machine learning and pattern
recognition techniques to predict trends. For example, classification algorithms have been
used to differentiate the spam from the ham in email servers (Abi-Haidar, 2008).
Adaptability often requires iterative design approaches, as the system changes over time
(Ellis, 1998). Mechanism design is one approach to implement adaptive components in a
secure system (Nisan, 1992).
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Figure 11: Diagram that represents the Adaptability and Expandability principles. As time passes
user’s attributes change. Consequently, the system will change in features as well. The system
should be prepared to include new Privacy and Security mechanisms for those changes. Figure by
the authors.

Expandability
Expandability (Pressman & Jawadekar, 1987) is a capability of the system to have new
features, while avoiding the redesign of the whole system, but also applying future
customizations. Adaptive systems continuously respond and update themselves when
changes occur in the context of use (Holland, 1992). Without expandability a system
cannot be adaptable in practice. We argue that the system and its components need to be
expandable in the sense that these can be modified to adapt according to environmental
changes and any possible new systems requirements. Expandability and customization
provide adaptability; thus, drastic redesigns should be avoided, as the system will
embrace their ‘natural’ evolution.
Expandability provides a dynamic nature of the security and privacy in adaptive systems.
Thus, we suggest that experience designers should allow for the possibility of future
customizations of a system. Further, they should take into account how customization can
be automated by adaptable algorithms. Expandability resonates deeply with design theory
of sustainable systems (Birkeland, 2002) since expandable systems were built for longterm use. We remark also that expandability is one of the basic requirements of system
maintenance. In case of failure, the system should be designed to patch or add a new
component to fix the system while affecting as little as possible of the user experience.

Usability
Many security and privacy mechanism have been disregarded by users due to usability
problems (Lampson, 2009). For example, encrypted email (PGP) never reached wide
utilization due to the complexity of use (Whitten. 1999). We argue that the experience
designer should take into account the usability of security and privacy mechanisms by
users with different levels of knowledge and technological literacy. For example, the
secure communication protocol https was once available in Gmail. However, this feature
was disabled by default. Many users were never aware of the existence of this feature.
Experience designers should account usability for enhancing the ways the system informs
its users about the security and privacy mechanisms available. The system should provide
a guideline and encourage users to apply security and privacy mechanisms. It is important
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that users get information about the security and privacy risks in order to know whether
and when they want to use these mechanisms. For example, the explicit risks of security
and privacy breaches should be clear to the user. This creates personal incentives for
security and privacy awareness.
Creating clear and unambiguous privacy and security policy is essential (Nielsen, 1994).
Currently, security and privacy policies are often vague, unreadable, and do not gain the
attention of the users (Anton, 2004). Clarity in policies becomes more crucial as security
and privacy policies get more complex, personal data gets more sensitive, and usage
scenarios differ between different stakeholders. System operators are seeking to profit
from sharing private data, but users are seeking to limit access. Another important thing
that should be cleared in the policy is how government regulations impact the security and
privacy of the users. Policy should be written with no hint of evasiveness. If ICSs did not
have to digress so much in their policy descriptions, then users would have been more
thoughtful about what information they put in these media. ICSs have been used for data
collection purposes as well. Since collected data can include sensitive information about
users, the ICCs should be clear about their data collection policies.
However, the usability of the system should not be compromised by the ability of the users
for managing or applying the security and privacy mechanisms available. Adaptive design
for security and privacy can increase the usability of the system for at least two reasons.
First, by considering personalization, adaptability, and user coevolution, the system will be
aware of how users can manage their security and privacy. Second and more importantly
is that with the adaptive design we proposed, the development of a system that can
preserve its own safety with little involvement from its users.
In the domain of security, it is particularly difficult to define usability approaches at the
initial stages of the design process, since it is unlikely to understand the users, their tasks,
the contexts of use, or even their individual approaches (Kensing, 1998). We suggest that
the experience designer should foresee how and on which measure the future adaptations
of the system will be able to control any of the security and privacy mechanisms in the
background. Thinking about adaptive design implies thinking about mechanisms that
learn. In turn, the latter implies that a policy can be defined according to what is
acceptable in a particular context of use.

Figure 12: Diagram that represents the Usability and Avoid Unintentional Disclosure principles.
Figure by the authors.
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Avoid unintentional disclosure
Accidental disclosure of private information has come to be known as “Misclosure” (Caine,
2009). Misclosures may happen in various ways. People can disclose certain information
about themselves unintentionally. We find an unintentional disclosure of private data as a
possible hidden privacy threat. Users remain concerned about losing control over their
personal data even after it has been already disclosed (Smith, 1996). In particular, social
networks practically reveal private data from their users in an automatic fashion. The latter
occurs because of the lack of complex inference mechanisms or statistical analysis within
the system in order to properly address the users’ performance. The experience designer
should be aware of the possibilities of unintentional disclosure of data by means of
inference. These issues and their consequences for the user experience should be
discussed.
One of the main security and privacy concerns in ICSs is that controlling the privacy of
users does not depend on the users themselves. The experience designers should be
aware of possible relations among users, how disclosure can occur as consequence of
those relations, and how that disclosure can affect the users. By considering an adaptive
design for an ICS, experience designers can glimpse scenarios where the system
prevents disclosures of private data from any user. In general, the principles that we have
proposed so far will result in considering a design rationale for decreasing unintentional
disclosures of data by showing the design concerns at the interaction time. For example,
policies to be shown during the interaction can clarify to users how their data will be
collected and distributed.

Case study
In this section we study Facebook as a large-scale information system. We explain how
we can enhance this technology by considering our design principles. Personally
identifiable data is visible and accessible on users’ profiles. It consists of a user’s name,
status updates, wall comments, profile photo, photo albums, date of birth, phone number,
email address, college name, residence, address, dating preferences, relationship status,
political views, and interests related to music, books, movies, along with their list of
friends. If a Facebook user fills in her profile page, it will contain approximately 40 pieces
of personally identifiable information (Grimmelmann, 2009). We perform a threat analysis
to find the security and privacy threats of Facebook. Then we show how proposed
principles can be applied in design process to mitigate the risks of these threats.

Figure 13: A feature on Facebook that shows the amount of information disclosed depending on
the type of user. In red is covered the potential user’s information whereas friends’ information is
covered by color green. Left: the appearance of the “public” timeline. Right: the appearance of the
same user’s timeline for a friend of her. Image by the authors
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Security and privacy matters
Spam, scam, phishing, and malware applications are some of the common security and
privacy threats to social networks (Fong, 2009). These common threats result in a hidden
threat of expediting the spread of malicious applications. Social networks facilitate the
spread of these malicious applications through users’ contacts, friends, and followers.
Facebook does not have an effective mechanism to manage malicious third party
applications or scam advertisements. However, embedding scam/spam detection
applications in Facebook's logic layer can alleviate these threats.

Personalization
Facebook is quite successful at providing personalization by implementing role-based
access. Users can create groups of friends and control their access to wall posts, photos,
and profile information. Users can control the posts in their wall; however, they are not
able to control posts about them on other users’ walls. Thus, if a user is reckless about his
privacy setting, he can threaten other people’s privacy in his network. What is missing in
Facebook’s personalized security and privacy is the lack of an automatic mechanism to
detect potential changes in users’ preferences. Additionally, systems can learn about the
users’ preferences and apply them in the future interactions.

Adaptability
Facebook has already implemented filters to detect bogus profiles and spam accounts.
These filters work based on users’ reports of a fake profile. In addition to relying on users’
reports, Facebook can implement a mechanism to detect trustworthy accounts from bogus
accounts. This mechanism can study user behavior and identify benevolent behavioral
patterns from unacceptable or suspicious behaviors. Similar treatment can be used to
avoid malware, scams, and malicious advertisements.
Adaptive mechanisms can recognize possible intrusion signals or sources of malware
spread within the networks. For example, a user with lots of connections can be the
source of spread. Facebook can co-evolve through time by interacting with users and
learning about their privacy concerns and needs. For example, users should be able to
report misbehavior of other users if they are publishing their information.

Expandability
Facebook has been changed drastically from its earlier release. These changes are
mostly due to enhancing its usability or patching security and privacy breaches. These
changes are not dynamic and they have not constructed automatically. The goal of
adaptive design is providing the autonomy for the system. Thus, it helps the system to
build new structures or to detect the necessity of adding a new application.

Usability
In spite of the importance of usability, sometimes experience designers do not consider
the need to design usable security and privacy mechanisms; this can be due to limited
time to release the product. For example, several security and privacy control
mechanisms are not enabled by default in Facebook. If users were not aware of these
mechanisms they would not activate them. Earlier releases of Facebook had very few
security and privacy treatments. They were also not visible to users. For example, in order
to make a user’s profile only accessible to her friend list, users were required to adjust
about 50 items in their privacy settings. However, Facebook has recently provided a menu
indicating five different levels of privacy such as ‘Public’, ‘Friends’, ‘Only me’, and
‘Custom’.
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Figure 14: Menu of privacy shortcuts currently available in Facebook. Image by the authors.

Facebook should provide a user-friendly tutorial that overviews its policies. This tutorial
may also include strategies or mechanisms to mitigate privacy risks. Moreover, they can
teach users about security and privacy threats and new settings or mechanisms related to
security and privacy protection. This could be accomplished by showing them dialog
boxes each time they sign in to their profile.
We carefully read and analyzed Facebook’s privacy policy. Although Facebook publishes
its policies in the Facebook’s Privacy Policy section, more user-friendly guidelines that use
descriptive language are needed, so that every user could understand the meaning of
each policy. Some policies have been vaguely written in order to hide their main meaning
from users. Due to the sensitivity of the information that people may post on their personal
profiles, Facebook should avoid posting such a vague policy. Over the past few years
Facebook has changed its default privacy settings. However, users have not received any
notice from Facebook about these policy changes. Facebook could easily announce any
policy changes to its users beforehand.

Figure 15: By clicking on “See more settings” of the menu shown in Fig. 14, the user can click on
“Privacy” (left) at the bottom of the screen for accessing to the privacy policy (right). Image by the
authors.

47

Avoid unintentional disclosure
Facebook users sometimes reveal critical security information in their profile such as their
mother’s maiden name or date of birth. This information then can be used to infer
sensitive information such as the secret code of their credit cards. To take another
example, Facebook users’ posts or status updates may not contain privacy critical data at
time the users posted them, but these statuses can be retrieved and analyzed in the
future. If a potential employer looks at an applicant’s Facebook wall posts, he may find
potential applicants are unprofessional and refuse to offer the job on that basis.
We find that on Facebook, even if a user makes all the information in his profile private
and only provides read access to others, his privacy can still be threatened by other users.
A Facebook user cannot control posted information about him in other users’ profiles. For
example, Facebook users cannot define a setting to prevent other users from posting or
tagging their photos. A possible mechanism that could mitigate unintentional disclosures
of data could be sent out by email to a user to get her confirmation before publishing a
post, photo, or comments about her.

Implications for Design
We argue that secure large-scale ICSs introduce a series of challenges to experience
design. Pursuing the traditional approach in experience design is not sufficient to design
all the complex aspects of ICSs. Experience designers acknowledge the importance of
people’s needs in the different contexts of use (Bødker, 2006; Forlizzi & Battarbee, 2004).
However, the nature of ICSs and the complexity of security and privacy requirements
entail a further dimension in terms of experiences and contexts.
For example, users are distinguishable due to their different privacy and security.
Variation in users’ security and privacy concerns can be due to several aspects such as
their informational and technological literacy, socio-cultural values, and emotional triggers.
Although these aspects might be hard to measure, they are relevant to experience
designers to understand the relation between the users, the system, and its context of
use. As we explained in the introduction section, secure ICSs are complex systems that
impose several challenges to experience designers. The Complex Systems properties
inherent in ICSs adds a major complexity for both the design problem and solution,
comprehended as a whole (Schön, 1990), since thinking of a given context is not enough.
Experience designers have as one of their goals to support situated actions (Harrison,
Tatar, & Sengers, 2007). However, ICSs introduce challenges that make such approaches
difficult to follow.
By participating in the design of ICSs, experience designers also deal with ICTs a relevant
factor to consider during the process. Designing technological products either in the form
of software or hardware face more complexity since the underlying technological
infrastructure is rapidly growing and changing even in a short period of time.
Technological factors such as the proliferation of mobile devices, advances in hardware,
and the increasing of Internet bandwidth can influence experience designers in how to
frame the design situation and how to come up with a design solution. For example,
accessing ICSs through mobile phones create further security and privacy concerns,
which are new to using ICSs through the computers.
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Figure 16: Design space in which ICSs belong. Figure by the authors.
ICSs create the ecosystem in which users and systems coevolve. Users learn about the
system and potential system usage through the time. Systems can change users’
behaviors and awareness; in particular, privacy concerns of users grow with time. Future
users’ needs can results in future system changes. User-system coevolution is a
significant feature of ICSs. In designing such a system, experience design practitioners
and scholars face new properties of a system that are e.g. dynamic, self-organized,
emergent, unpredictable, and evolvable. We remark that current approaches for
experience design, such as the hierarchical modeling of user archetypes and their goals
(Pruitt & Adlin, 2006) is not sufficient to design a co-evolutionary properties of ICSs. We
believe that experience design for ICSs can open the door to explore new design-oriented
approaches to consider system-user coevolution and heterogeneity of users.

Figure 17: Experience design for ICSs takes into account the relation of security and
privacy aspects and user-system coevolution. Figure by the authors.
Security and privacy of ICSs has both user-centered and system-center aspects. Security
of the system is important since system should not break and should not be misused for
malicious purpose. Security and privacy of users are important to preserve the
confidentiality and authenticity of the information. Security and privacy have been widely
studied in Computer Science. Several security and privacy threats of ICSs have been
recognized and their mitigation mechanisms have been introduced. But security and
privacy issues that result from system dynamics and user-system coevolution have not
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been fully recognized. However, it is worth to mention that security specialists often are
not familiar with the type of competences that designers have (Nelson & Stolterman,
2012), which are relevant in terms of user experience
We argue that experience designers are capable of embracing the complexity of secure
large-scale ICSs and also create a bridge with the discipline of Security and Privacy, due
to three main reasons. First, experience design practitioners have been trained to
consider the problem and solution as a whole (Schön, 1990). Second, experience
designers have been trained to manage the relationship among the client, stakeholders,
and users, in such way that foregrounds users. Third, experience designers understand
the critical role of communication as part of the design process, and hence they are
accustomed to play role of facilitators or mediators (Nelson & Stolterman, 2012; Yee et al.,
2009; Aakhus, 2007; Pericot, 2006).
We remark the need for a translation of the technical knowledge generated by security
and privacy specialists. Experience designers can contribute to the designing of secure
large-scale ICSs not only by establishing a dialog with the specialists in security and
privacy, but also by finding the appropriate means to communicate the aforementioned
complexity in order to inform the design process. We refer to communication as a means
for transferring knowledge from the security and privacy field into the design field.
Consequently, the design competences of the practitioners would be extended. Therefore,
being a translator might be a valuable component for the conformation of the repertoire
(Schön, 1987) of an experience designer.

Figure 18: The role of the experience designer in the design of Large-Scale ICSs. Figure
by the authors.
The proposed framework is an attempt for advocating the mentioned translation. We
conceptualize each principle of the framework as a hub, in which an ‘initial translation’ is
presented. Taking the explanation for each principle as a basis, the experience designer
has the responsibility of creating links between issues of security and privacy, complex
systems, and experience design. The resulting network is in turn a mental schema (Arbi,
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1992; McVee, Dunsmore, & Gavelek, 2005) which encapsulates the framing of the current
problem in terms of secure ICSs and complex systems. Knowing how to externalize this
schema is critical for the translation. The designer can explore the proposed principles
one by one and communicate the mental schema to the audience. Design schemas
(Nelson & Stolterman, 2012) or schematic sketches might be an adequate medium for
such task, either to be employed before team members, client, or stakeholders of the
actual ICSs design project.

Conclusions and Future Work
In this paper we introduced an experience design framework for securing large-scale
information and communication systems (ICSs). We remarked that as a consequence of
having heterogeneity of users, diverse contexts of use, changes in the technological
infrastructure, and evolvable use scenarios, large-scale ICSs (e.g. social networks) can be
described as Complex Systems. Although designers are familiar with dealing with the
“design as a wicked problems” (Rittel, 1973), the notions of complex systems and large
scale ICSs, including their issues on security and privacy, might not be a part of designoriented disciplines.
We presented basic properties found in complex systems, namely: dynamics, selforganization, emergence, and evolution. From our analysis about complex systems and
experience design we elaborated a framework constituted by six security and privacy
principles, in which we settle the basis for a translation of the knowledge already
developed by specialists of security and privacy to be embedded in the field of experience
design. Our framework allowed us to see the relevance of this type of translation as part
of the repertoire (Schön, 1987) of an experience designer. Furthermore, we glimpse the
relation of experience design with other design fields (e.g. sustainable design) for the case
of ICSs. We find our framework as a contribution to start a conversation among design
practitioners and scholars about how the current approaches for experience design
require accounting the complexity and its implications inherent in the ICSs.
As an exploratory work for bringing the notion of complex systems, heterogeneity of users,
user-system coevolution, security and privacy, and experience design, we recognize the
limitations of this work. Our framework hasn't been assessed within a design process. An
expert in both of the fields of Security and Privacy and Complex Systems carried out the
analysis for the case study presented in this work. We have divided our future work in two
main agendas. The first one is the assessment of the framework itself. For instance, the
case of Google Glass requires an expansion or rethinking of the current framework since
the issues of privacy and security affect not only its users, but also to the actual people
within the context of use—the people that can be captured by the glasses. One approach
we are considering is to set a dialog with experience designers in order to discuss issues
of ICSs and our framework. Our second point in the agenda is related with Design
Pedagogy. We are interested in observing the potential and limitation of the current
framework in a studio oriented experience design course (Blevis et al., 2007; Hundhausen
et al., 2012, 2011, 2010; Sosa-Tzec et al., 2013). In this regard, our aim is to find
pedagogical issues, and hence to elaborate possible guidelines to teach all the ideas
mentioned in this work. In other words, it is our intention to contribute to the development
of a design-oriented thinking (Siegel & Stoterman, 2009) and design competences, to
foster reflection (Schön, 1983), and the relevance of communication during the
conformation of the design repertoire (Schön, 1983). Other aspects of either complex
systems or ICSs can be discussed in relation with experience design. Conversely, setting
a profound background on the phenomenology of experience design –or any other
aspects considered as a part of experience design– in relation with complex systems,
heterogeneity of users, or user-system coevolution, might bring interesting insights for
design theory.
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Translating smells into colors: a proposal for improve
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Abstract
The present paper is an exploratory research within packaging design for perfumes. It
discusses about the possibility of enhancing the experience of the user by associating
the visual language with the smells. It is common sense in the design field the
importance of user experience. Designers from different areas have been discussing a
way of enhance it. One of the approaches which appear in this scenario is the term
(multi)sensorial. It is believed in the contribution of this approach for the packaging
design. It is interest of the authors the use of color as a language in design able to
enhance the communication, and consequently, the experience. The authors
investigate the relationship that the colors can establish with the smells. They start from
the assumption that it is possible to establish an association between the senses of
vision and smell. They believe that, once synchronized, visual and olfactory stimuli may
increase the perception of a perfume. Therefore the paper explores and discusses the
visual and olfactory senses and their meanings. Moreover, it is proposed an
intersemiotic translation between these senses.

Keywords
Color; Perfume; Semiotic; Packaging; Design

Introduction
Every day, from the moment we wake up to the moment we go sleep we are subjected
to a multitude of signs. Signs that vary in degree of complexity and with which we are
more or less accustomed to. In the need to survive and communicate we have created
over centuries our own codes, as well as our interpretation systems code. As basis for
the socializing, these codes are present in the different fields of knowledge in society,
including the design. The design for their ability to mediate interfaces essentially deals
with the construction of signs. Given the interdisciplinary which is inherent to this field,
it is inevitable the use of different languages in order to represent those signs. In times
of globalization, where the profusion of signs is increasing, designers face the
challenge of using such signs effectively. Therefore, the study of semiotics applied to
the design is required.
In the field of graphic design the work is primarily based on the visual language, the
message is shown by the use of colors, shapes and typography. Designers use the
visual language to reinforce or even translate a verbal language (spoken and written).
However, some areas of work require the designer the ability to relate visual language
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to other non-verbal languages, such as sound, gustatory, tactile and olfactory. It is what
is called design hybrid systems (Braida, Abad, & Bridge, 2009), systems that use more
than one language. However, for this use of different languages be consonant,
designers must know how to deal with the equivalence of meanings between signs
from different natures. Intersemiotic translation is the name that Jakobson give to this
process, which consists "in the interpretation of verbal signs through systems of nonverbal sign" (1969).
So as to analyze and translate those different languages, Lucia Santaella (2005)
presents the concept of matrix of language, which consists in the main systems we
have developed to communicate to each other. She would say that there are three
matrices of language which are possible of classification and translation; they are:
verbal, visual and sound. In fact, these are the languages that we have been prioritized
over the years. Therefore, these three languages are those we can see being exploited
in design projects. In a scenario where digital media is becoming increasingly
important, there is no way to escape the need of relating such matrices of language,
since the senses of sight and hearing are essential. However, what about other areas
that involve other senses, such as smell and taste? In the packagings of foods and
fragrant products such senses become relevant, they are influential in the decision of
consumption. In this sense, considering that the design "is used to shape perceptions
of how objects should be understood" (Sudjic, 2010, p.51), in the case of packaging,
the designer should understand the meaning of its content in order to make a more
efficient communication.
Therefore, through this paper we intend to discuss packaging design for perfumes and
to stimulate the discussion about the possibility of translation of olfactory signs into
visual signs. The perfumery segment is growing around the world. In the year of 2010,
it was around 400 the amount of perfumes launched worldwide, while a decade before
were launched 80 labels (Aschar, 2010). It is also known that the first contact with a
perfume is through its packaging. Being the fragrance an aspect of choice at the time
of purchase, the designer should better understand the olfactory signs so as to be able
to translate them into the visual language. Among the different elements of visual
language, we chosen here to deal with colors in their ability to represent the smells. We
argue that colors must be in synchrony to the smells. In doing so, we can anticipate,
through a visual stimulus, the sensation elicited by the olfactory stimulus. It would be a
kind of cross-modal experience (Macpherson, 2011). Some research in the field of
neuroscience have led us to conclude that even non-synthetic people have
predisposition to cross-modal associations (Demattè et al., 2006, Domino, 2009;
Persson, 2011; Ramachandran & Hubbard, 2001). This is, they can also have a
multisensory perception.
We know that synesthetic people have the ability to have one sense stimulated from
another sense. For example, while visually stimulated by a grapheme some synesthetic
people can see specific colors. In these people, "the cross-modality experience occurs
involuntarily", it happens what Domino calls as "true synesthesia" (Domino, 2009,
p.599). According to Sean Day, president of American Synesthesia Association, there
are sixty types of synesthesia. Those related to the senses of smell and vision are not
the most representative. The synesthesia smells-colors corresponds only to 0.11% and
the synesthesia vision-smells corresponds to 2.47%. These two kind of "true
synesthesia" have low representativeness in the society. However, we will also
consider in this paper the synesthesia (as argued by some investigators) as a
phenomenon which is "basically an associative process, a way of think analogically,
and therefore not a special ability, but potentially avaiable to everyone" (Domino, 2009,
p.599). Considering the possibility of an associative process, we decided to explore the
association between the senses, using the verbal language as mediator. Regarding the

57

possibility of intersemiotic translation, there is no literature that provides a concrete
association between smells and colors. Nevertheless, research in the field of
psychology have been performed both in the cosmetics segment (Kim, 2009; Miloctic,
2006 ) and drinks (Gilbert et al., 1996; Morean, 2011; Morrot et al., 2001) in order to
identify such associations. These research prove that colors do influence the
perception of an odor.
In order to support the proposal of this paper we will use the semiotics of Charles
Sanders Peirce, which considers the construction of meaning as something dynamic
and continuous. The meanings attributed to objects and the phenomena are not fixed,
but subject to changes over the life course, i.e., they are as changeable as the society
itself. It is an idea that comes from meeting with ephemerality and liquidity that
characterize the present times (Bauman, 2008). We will use the concepts of Peirce's
semiotics by the reading of Lucia Santaella (2005), Winfried Nöth (2008) and Julio and
Plaza (1987). We will also term the concepts of matrix of language presented by
Santaella (2005), as well as intersemiotic translation concepts introduced by Roman
Jakobson (1996) and developed by Plaza (1987). We will analyze the perfume as a
sign, detailing it into the three phenomenological categories proposed by Peirce
(firstness, secondness and thirdness). In these categories we will identify the role of
color in the attribution of meaning to the perfume. Finally, we will discourse about
the intersemiotic translation as a medium to establish association between smells
and colors.

The perfume as a sign
According to Peirce, sign is “something which stands to somebody for something in
some respect or capacity” ("Peirce, 1931, 2.228" as cited in ECO, 1990). In this case,
we understand that the perfume is a sign which attempts to represent an idea, a
concept of a scent. We must say that when referring to a perfume in this paper we
meant to the fragrant liquid inside a packaging. However, its origin comes from the
fragrant smoke of incense burned in rituals of ancient times in a way of communicating
with the gods (Osmoz, 2013). The word perfume comes from the Latin per fumum
(through the smoke). Despite the fact of the perfume in its origin being related to
religiosity, today the functions of a perfume has stretched to the purpose of cleaning,
hygiene and well-being. In other words, their meanings were also expanded. We can
even say that given its ability to evoke sensations perfume is also used as a sign in
order to communicate something about the personality of who uses it.
The sign perfume analyzed from the phenomenological categories of Peirce can be
divided into a (first)sign or representamen (firstness), an object (secondness) and an
interpretant (thirdness), according to the scheme shown in Chart 1. According to
Peirce, the representamen, "is all that under a certain aspect or measure, is for
someone rather than something. It addresses somebody, that is, creates in the mind of
that person, an equivalent sign, or perhaps a more developed sign" ("CP, 2228" as
cited in Nöth, 2008, p. 65). The object is how this sign materializes and relates to the
world. After all, "the sign does not occur in a vacuum. It is rooted in a vast world
relations with other signs, with everything very widely call reality" (Santaella, 2005,
p.45). Finally, the interpretant is the effect that such object causes in the mind of one
who interprets it. That is, the perception that the user will have when smell the
perfumes.
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Chart 1. The three categories of a sign.
The representamen would be the perfume in its first quality, free of judgment of value.
Based on this thought we propose that this level of the sign corresponds to the perfume
itself, the smell. In other words, it would be the combination of odors from natural and
synthetic materials in their capability to evoke sensations. The object of the sign would
be the smell under the marketplace standards. Secondness is the category of laws and
conventions. In this sense, we could say that the object is how this perfume is
presented to the user. A perfume can varies according to the base (solid or liquid), the
concentration (parfum, eau de parfum, cologne, etc.) and to the packaging that
contains it. Finally the interpretant (or rather the interpretants) would be the meanings
and values attributed to the perfume. This process of semeiosis that occurs in the
thirdness is unlimited since the perception of a perfume will be subject to different
environmental influences. Perfume is a volatile product which reacts with the
environment, climatic variations (warm climates, cold, wet and dry) and different skin
types of different users (dry, oily and mixed). In addition, the different consumers
intentions when using a perfume will contribute to the definition of some conventions
about the certain smells. It is common for companies to define the concept of a
perfume and assign it some attributes, such as joviality, sensuality and femininity.

The smell: representamen of the perfume
Each one of the categories proposed by Peirce can be classified in three other
subcategories. In other words, the representamen, the object and the interpretant will
also have the three levels: firstness, secondness and thirdness. In the case of
representamen even being in the firstness of the sign, we can find three subcategories
(Chart 2). They are: qualisign (firstness), sinsign (secondness) and legisign (thirdness).

Chart 2. The three subcategories of the representamen.
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The smell, or the perfume itself, is a mixture of odors from raw vegetables, such as
flowers, fruits, woods, etc.., and raw materials of animal origin, extracted from
secretions and odors from animals like deer musk (musk), the civet-cat (Civette), the
castoreum and the Sperm whale (amber gris). We could classify these raw materials in
their natural state as qualisigns. Afterall, they present possibilities of uses and do not
have the interference of the perfumery industry yet.
However, the perfume, in the way we know and consume, is the result of a process
with human interference in different ways. The raw material is converted into extracts
which can be obtained and used differently. In this case, we have the smell in its
sinsign aspect, where it acquires a singularity according to the decisions taken on a
given raw material. What we call the smell of perfume is obtained by extraction
process, which may vary according to the type of raw material and company resources.
Furthermore, nowadays the industries have been reproducing in the laboratory odors
found in nature. Currently, there are about 1,000 natural extracts and synthetic 3,000
(Aschar, 2001, p. 61). Finally, the smell identified in a perfume is a combination of
extracts which may have different structures (Table 1), concentration and intensities
(Table 2). The perfumer (nose) will be the person in charge of organizing the smells so
as to make unique perfumes.

Olfactory Pyramid

Classification

Examples

Top notes
They are the most volatile notes of a
perfume, they evaporate in the first 15
minutes after applied the fragrance.
These notes which provide us the first
impression of a perfume. They impact
arousing the interest of the consumer.

Citrus, green,
aldehyde, fruity,
ozonic and
minty.

Middle notes
They are less volatile notes and take 15
minutes to 6 hours to evaporate. They
embody the fragrance and define the
type of olfactory family of a perfume.
Also called as heart notes, they are the
theme of the perfume.

Floral, fruity,
spices and
aromatic leaves.

Bottom notes
They are the heavier notes of a
fragrance, the least volatile of all. It
takes 6 to 24 hours to evaporate. They
are therefore responsible for
substantivity and durability of a perfume.

Woody, musk,
powdery,
oriental, sweet,
amber, animal,
leather.

Table 1. Structure of a perfume. Source: Silva, 2012, p. 27.
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Classification of the perfume

Percentage of extract used in the perfume

Parfum

15% - 35%

Eau de Parfum or Parfum de
Toilette

10% - 18%

Eau de Toilette

5% - 10%

Eau de Cologne

3% - 5%

Splash or Deo Cologne

Up to 3%

Table 2. Concentration and intensity of a perfume. Source: Ashcar, 2008, p.10.
Besides the above ratings, the perfumery industry has created the olfactory family
nomenclature so as to arrange such quantity of extracts and possibilities of smells.
These terms have also to do with the sinsign level. The olfactory families will vary
according to the company. In the Osmoz digital magazine, edited by the company
Firmenich, we can find a classification commonly used by the companies. The main
olfactory groups are: citrus, floral, aromatic, woody, oriental and chypre (Osmoz, 2014).
They can be subdivided into subfamilies such as floriental, which is a combination of
the floral and oriental families. We can also have combinations such as woody floral,
chypre floral, among others.
The third subcategory of the representamen, the legisign, could be addressed to the
attempt to verbalize the sensations evoked by smell. We say attempt because
identifying and classifying odors is not a very simple task. The olfactory perception is
something that varies from individual to individual. Furthermore, it is known that
humans have difficulty in constructing images of odors and verbalize them (Wolfe et al.
2012, p.416). Even among perfumers we can have divergence of perceptions. The
perfumery industry, though, has invested in building a vocabulary to facilitate
identification and discrimination of odors (Zarzo and Stanton, 2009; Donna, 2009). The
employment of qualities and attributes to describe each one of the olfactory families is
already a market practice adopted by almost all fragrance companies. In the Table 3
we present the descriptions of some of them.
Olfactory Families

Definitions/ Attibutes

Oriental
(Men)

Refreshed by aromatic or citrus facets, oriental compositions
draw their richness and sophistication from precious
substances such as amber, resin, tobacco, spices, exotic
woods and animal notes.

Oriental
(Women)

Orientals -- also known as 'amber' fragrances - stand out
because of their unique blend of warmth and sensuality. They
draw their richness from heady substances like musk, vanilla
and precious woods, often associated with exotic floral and
spicy scents.

Citrus
(Men)

This family includes all perfumes mainly composed of citrus
notes such as bergamot, lemon, orange, tangerine and
grapefruit. These fragrances are characterized by their
freshness and lightness. The first Eaux de Cologne belong to
this category. The masculine character comes from the
frequently strong presence of aromatic and spicy notes.
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Woody

These perfumes, with their woody middle note, are warm and
opulent when based on sandalwood or patchouli. Cedar and
vetiver make them dryer. These warm, dry and elegant
masculine accords often contain a dash of citrus or aromatic
notes.

Table 3. Characteristics of some olfactory families. Source: Osmoz, 2013.

The packaging and the use of colors: the object of the sign
perfume
Packaging is an artifact inseparable to the perfume. Its function is not just limited to the
function of protection and transportation. The packaging of a perfume must
communicates the attributes of the fragrance. We argue that it should visually evoke
the same sensations promoted by the smells. Packagings have the potential of
assigning value to a perfume, to distinguish it from the others, to make it unique.
Therefore we can classify them as objects of the sign. In other words, classify them in
the second phenomenological category established by Peirce. Packagings belong to
the category of conventions.
In a project of packaging the main elements used to communicate messages are the
colors, shapes and textures. We have observed, however, that the colors has been the
most used element to create differentiation among the perfumes. Whether due to the
high cost that one has to produce a packaging with a unique format. Whether due to
the need to maintain the unity of perfumes under the same brand family. In any case,
what is observed is the recurrent use of packagings with the same shape but in
different colors. Some of the major perfumery companies in Brazil uses this feature.
We can observe these uses in the line Humor from Natura (Figure 1) and in line
Floratta from O Boticário (Figure 2).

Fig 1. Three different perfumes from Natura Humor Collection, 20/10/2013.
Photograph by Natura.
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Fig 2. Six different perfumes from Floratta Collection, 20/10/2013.
Photograph by O Boticário.

Given the importance of the colors in the definition of a perfume, we will analyze in this
paper the packaging regarding the use of them. We will take the colors as the object of
the perfume. We can define the color as a phenomenon. It is a physical, chemical and
psychological phenomenon that depends on a source of light, a surface in which this
light can focus and, finally, a person who can sense it by the vision. Such as in
representamen, in the level of object we can also find three subcategories. The
firstness through the icon, the secondness through the index and the thirdness through
the symbol (Chart 3).

Chart 3. The three subcategories of the object.

The sunlight, with its potential to generate the color could be classified in the firstness
category. The ability of the sunlight to generate the sensation and perception of the
colors (physical phenomenon) was discovered by Isaac Newton in the seventeenth
century (Silveira, 2011). When it focus on an object the sunlight can be reflected in
whole or in part. It depends on the chemical composition of the object. If reflected
completely, we can see the white color, and if is partly reflected, we can see a color
resulted by the combination of reflected spectrum. Once reflected on a surface, felt and
perceived by someone, we enter at the other levels of the object, the secondness and
the thirdness.
We can attribute to the secondness the reaction of the sunlight with a given surface
(physical-chemical phenomenon). In this category, aspects of physical and chemical
composition of the object will influence the outcome of the color. Results may vary in
hues (colors) and in its nuances (clear, dark, saturated and unsaturated). Regarding
the color applied to the packaging, the choice of substrates (glass, plastic, paper), the
type of printing (offset, silkscreen, lithography), and therefore the use of inks
(translucent viscous, opaque, etc.) will affect the outcome of the color. It can also be
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affected by the varnishes applied over it (dull, shiny, holographic). Soon the different
possibilities of obtaining color from the reaction of light under different substrates will
influence the sensation and perception of the receiver.
Although there are surfaces in which the light can focus and reveal a color, the
phenomenon will be not completed without the presence of man and his sense of
vision. Captured through the eyes, the stimulus caused by the reflected light is
processed by the organism and decoded into visual information. Human vision, which
scholars have attributed the term trichromatic vision (able to identify wavelengths near
the red, green and blue) detects in the first moment if the color in question is green,
yellow, pink, red, etc.. At this level of detection we only have the sensation of the color,
which we assign to the category of secondness. From the moment that information is
interpreted by the brain (perception) is that we enter at a level of thirdness, where there
is an attempt to assign meaning to the object of the sign.
After long years of building a theory for the colors (Silveira, 2011), we can now use
them as a visual language. There is a nomenclature for this phenomenon, we can
distinguish it in hue, saturation and brightness (HSB), we can classify it into warm and
cold colors, analogous and complementary colors. We also have different systems
available on the marketplace to deal with color: RGB, CMYK, the Munsell scale,
pantone, just to name a few. All of this repertoire brings to the designers a series of
possibilities to design a packaging for a perfume. We know that certain colors are more
vibrant than others, and some of them when combined produce contrasting harmonies.
Anyway, this level of potential uses of the colors we identify as firstness, the colors in
its iconic aspect. Since the colors are arranged and applied to the packaging, we have
them on its secondness, in its indicial aspect. These colors will be detected and
perceived by the consumer, that based on his experience, will interpret such colors in a
very particular way. In this third level, the color takes a symbol aspect. Each color will
have one or more symbols, after all the interpretants of the object are infinite. Each
person will take advantage of information of his/her culture to assign meanings to it. It
is known that the same color can have different meanings in different cultures.
Nevertheless, there is an attempt to assign meanings to colors (Goethe, 2013;
Kandinsky, 2000; Farina, 1986). As the smells, colors are also related to adjectives and
qualities.
In an attempt to identify a possible association between colors and symbolic qualities a
survey was conducted in 2013 with 65 students. It was held in the subject "Colors in
design", in the first year of design undergraduate course at Infnet Institute (Rio de
Janeiro/Brazil). We obtained some results that indicate recurrence in assigning certain
colors to certain feelings and qualities. For each word presented to the student, he/she
should indicate up to three colors that in his/her opinion the best represented it. For
some words we did not get a strong consensus (dynamism, daring, life), but for others
(joy, strength, anger, sensuality, wisdom and comfort), we can observe the trend of a
symbolic construction, ultimate goal of the sign (Table 4).

Yellow
Blue
Red
Green
Purple
Orange
Pink

Joy
40%
12%
10%
7%
1%
24%
3%

Strength
3%
10%
29%
3%
5%
5%
0%

Anger
0%
0%
40%
1%
15%
3%
0%

Sensuality
3%
1%
38%
0%
17%
0%
17%
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Wisdom
11%
30%
2%
12%
5%
2%
0%

Comfort
7%
30%
0%
10%
3%
3%
1%

White
Grey
Brown
Black
Others
(non specified)

3%
0%
0%
0%

3%
3%
11%
28%

1%
6%
10%
25%

8%
0%
1%
15%

25%
4%
4%
6%

21%
7%
9%
6%

1%

0%

0%

0%

0%

2%

Table 4. Results of the survey applied to the students of "Color in Design" subject.

An intersemiotic translation proposal
Language and thought are inseparable, according to Santaella (2005). Our relationship
with the world is an eternal cognitive process. There is no way to communicate without
thinking and interpret signs. According to Peirce, "the interpretation itself is experience.
("CP 7.527" as cited in IBRI, 1992, p.4). Santaella adds that "Peirce postulated that all
thinking occurs in signs. There is no thought without signs" (Santaella, 2005, p.55). The
communication, in turn, gives through our senses. They are the "devices for interaction
with the external world which are designed to receive information necessary to survival"
(Santaella, 2005, p.73). Julio Plaza will say that there are not "departmentalized
senses, but synesthesias as interrelationship of all the senses" (1987, p.46). The
author hold that is the interrelationship of the senses that will guarantee us the
understanding of the reality. He says that "the very thought is intersemiotic and this
quality is realized in the languages and their hybridization." (Plaza, 1987, p .30).
On the interrelationship between the senses, Santaella proposes the use of matrices of
language. The author will say, however, that the only possible matrices will be the
visual, verbal and sound. About the sense we propose to translate, the smell, the
author will say that this is not a language. The smell and taste "only operate as quasilanguages, restricted to the level of qualisign and sinsign, without reaching the level of
legisign, ie, of the abstract laws that govern individuals" (Santaella, 2005, p.75). She
adds that different from visual and sound, there is not a grammar of the smell. We
would only have the ability to recall the feeling caused by these senses. Santaella says
that despite the hybridization of the senses there is a hierarchy that has to do with its
complexity as a language. According to the author, we would have the vision as more
complex and influential in our communication followed by hearing, touch, smell and,
finally, taste. Despite she does not define a matrix for olfactory language we still
believe it is possible such equivalence with the visual language.
Even though the smell is not structured in a language such as vision and hearing, it
does not mean that is impossible to do it. The lack of words to define a smell maybe is
due to the fact that we have deprecated the use of this sense in relation to the others.
Neuroscientists say:
"It is theorized that increased olfactory capacity enable our 200million-year-old predecessors to hunt at night, giving them the
evolutionary edge they needed to develop further and
eventually evolve our current brains, which, ironically along the
way, traded off olfactory advantages for vision" (Wolfe et al.,
2012, p. 407).
Indeed the smell has some quirks that make difficult their systematization. There is "no
fixed code for odor perception; rather, our personal experience with an odor determines
how it will be processed by the olfactory system, even at very early levels" ("Wilson et
al., 2004" as cited in Wolfe et al., 2012, p. 405). However, recent studies suggest that
the ability to identify odors is something that can be trained. "The ability to detect an
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odorant also can be manipulated by experience" (Wolfe et al. 2012, p. 414). Moreover,
if we consider that thought is the basis of language, when perceiving the smells we are
coming to build a code. Plaza will say that "perceiving is already selecting and
categorizing the real, extracting information of interest in a given time for any purpose"
(1987, p.46).
From the analysis of the smells and the colors we found that in both process of
semiosis does exist an attempt to verbalize perceptions. The feelings captured by the
smells and the colors are usually translated into adjectives and attributes. We can say
that these both non-verbal language can be translated into the matrix of verbal
language (Santaella, 2005). We believe, thus, that one of the ways to establish
associations between smells and colors is to identify which visual and olfactory
stimulus produce the same meaning in the mind of people. We can do this by
identifying the smells and the colors associated to the same attribute (Chart 8). For
example, with regard to the attribute of sensuality, it is mentioned to express the
sensations which are elicited by the oriental fragrance and by the red color (Chart 9).
Therefore, it can be a positive combination to be used in a perfume. Actually, we can
find this combination in the perfume named as Cerruti 1881 (Figure 3). Obviously, it is
not the only possible combination, oriental fragrances may elicit other feelings that can
be associated to other colors. However, the purpose of this paper is to bring to
discussion the importance of the synergy among the stimuli. To sum up, we propose
that once crossing these verbal metaphors associated to the different senses (visual
and olfactory), we can establish a positive relationship between them. Consequently
empower the communication.

Chart 4. Proposal of a intersemiotic translation.
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Chart 5. Example of a intersemiotic translation.

Fig 3. Example of use of the color red associated to the fragrance. Source: Osmoz,
2014.

Conclusion
Since we live in an environment of complexity and interdisciplinary, there is no way
think the development of the field of design without accepting the influence of different
research areas. Although it is still incipient (specially in Brazil), it is growing the number
of research publications in the field of sensory design. Furthermore, we can identify in
some universities in the world in the field of research of (multi)sensory design. The
University of Oxford in England, has group of research in experimental psychology
(Crossmodal Research Lab.) led by Professor Charles Spence. This group, among
other things, investigates synesthesic correspondences in packaging designs. The
British Central Saint Martins College of Art and Design investigate the multisensory
design in the field of textile design and fashion. Dr Jenny Tillotson leads the research in
this field and have been presented the topic at conferences since 2005. The North
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American institution Parsons The New School for Design has a core of interdisciplinary
research. In 2010, they organized the symposium Headspace: On the Scent Design.
Therefore, we believe that the proposal of a intersemiotic translation is both possible
and urgent. We consider that this proposal will contribute to innovation in the field of
packaging. An innovation in terms of visual language. After all, we assume that a visual
language in synchrony with the smell will enhance the reception of the message you
want to convey. In this way, not only the purpose of communication is achieved but the
experience of consumption is improved.
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Abstract
This paper introduces a human-centered model of product impact, which involves all
experiential and behavioral effects that can result from human-product interaction. It
proposes two levels of impact: the ‘product interaction’ level and the ‘overall effect’ level.
The product interaction level concerns the product experiences that result directly from the
user-product interaction. The overall effect level concerns the behavioral and experiential
effects on the user and other people, in which the product is not the center of attention
anymore. On the first level, the user experience is conceptually divided in aesthetical
experience, emotional experience and experience of meaning. The second level is divided
in effects on behavior, experience, and attitude. The model is intended to accommodate to
the developing research agenda of product experience, which is becoming increasingly
concerned with the wider impact of products on people. A short case demonstrates how
the model can be used to analyze products.

Keywords
Product experience; Behavior; Aesthetics; Meaning; Emotion; Product interaction; Design
Psychology
In 2007, Desmet and Hekkert (2007) proposed a model that aimed to offer some clarity in
the terminology of different aspects of product experience (Figure 1). In their view, the
discussion in the product experience domain was frustrated by a lack of common ground
and clear relations between different experiential concepts. One of the main contributions
of their model was the conceptual distinction between three components of product
experience: aesthetics, meaning and emotions. Moreover, it explained how these three
components interact to shape a holistic experience. Shortly after this paper, the book
‘Product Experience,’ edited by Schifferstein and Hekkert (2008), featured a compilation of
over 30 chapters by leading authors on various aspects of and factors influencing our
experience of everyday objects. In the years that have passed since then, the field of
product experience has developed in two important directions.

Figure 1: 2007 model of product experience (Desmet & Hekkert, 2007)
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Firstly, the study of product experience has deepened significantly. Numerous studies
have advanced the understanding of each of the three components of product
experiences. In the area of product meaning, for example, Karana and Hekkert (2010)
examined the product and user factors that need to be taken into account in order to
grasp the meaning attributed to materials. Building on theories of embodied cognition, Van
Rompay and his colleagues (2012) showed how visual cues inspiring verticality
perceptions, such as camera angle and background orientation, affect the perception of
luxury in packaging and advertisements. Furthermore, Özcan and van Egmond (2012)
have shown that sensory product experiences (e.g., experiences with product sounds)
can evoke a wide range of meaningful associations ranging from features to locations and
from events to abstract notions, which all underlie a semantic network associated to a
product experience.
The field product aesthetics saw a revival in the Human Computer Interaction domain
where a range of indicators of visual appeal was extensively studied (e.g. Moshagen &
Thielsch, 2010). Inspired by the conviction that most of an interactive object’s appeal is in
the way we interact with it, other researchers in the HCI field concentrated on the
aesthetics of this interaction (e.g., Locher, Overbeeke, & Wensveen, 2010). Incorporating
insights from both classic studies in aesthetics and such recent advancements, Hekkert
(2013) recently propelled a new and unifying model of design aesthetics.
Finally, in the area of product emotions, Desmet (2012) proposed a typology of 25
different emotions experienced in human-product interaction, and Fokkinga and Desmet
(2012) showed how negative emotions can contribute to rich product experiences. Roeser
(2012) explored how emotions experienced in response to technology can be a source of
moral knowledge and influence decisions on how or when to use technology, and Mugge
and her colleagues (2009) studied the involvement of emotions in bonding of people with
personalised products.
Secondly, the research agenda of product effects has expanded a great deal. Design
researchers increasingly consider the wider impact that products have on people and
society, beyond the direct product interaction and experience. For instance, researchers
increasingly consider how products (could) directly and indirectly influence the behavior of
people (e.g. Lockton, Harrison & Stanton, 2010; Thaler & Sunstein, 2008). Relatedly,
scholars started to investigate how products can be influential in impacting major societal
challenges, e.g., making people act in ways that benefit society (Thorpe & Gamman, 2011;
Tromp, Hekkert, & Verbeek, 2011). Also, the role of products and services in subjective
well-being is given serious attention in the design discipline (see Desmet, Pohlmeyer, &
Forlizzi, 2013). Scholars in the fields of psychology and philosophy have recently started
to investigate the impact of design and technology on subjective wellbeing (Biswas-Diener,
2008; Brey, Briggle, & Spence, 2012). In addition, researchers explore how design can
contribute to quality of life and how design can fulfill human needs and life aspirations in a
constructive and sustainable fashion. Examples are design for human capabilities
(Oosterlaken, 2013), design for social innovation (Manzini, 2007), positive design (Desmet
& Pohlmeyer, 2013), and design for well-being (Keinonen, Vaajakallio, & Honkonen, 2013).
The simultaneous deepening and widening of the research field renders the original model
of product experience unable to explain all experiential concepts involved in and through
product use. Moreover, the conceptual obscurity that Hekkert and Desmet already
observed in 2007 has to some extent been exacerbated by these developments. We
currently identify two distinct issues. The first, which we call semantic confusion, is the
observation that different researchers and practitioners use the same terms to describe
different experiential concepts, or conversely, different terms to describe the same
phenomenon. For instance, one researcher can use a term like ‘the emotional properties
of a product’ to signify the affective meanings a user attributes to a product, like ‘luxurious’,
or ‘feminine’, while for another researcher it means the amount of pleasure a user has
while interacting with a product. The second issue is the obscurity of relations between
2
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different experiential concepts. Although (product) experiences are principally holistic
(Desmet & Hekkert, 2007), we believe it is beneficial to separate different experiential
component, so we can more specifically describe how each of them interacts with the
other components to construct the overall experience. For example, when a scenario
describes how a user is happy with her electric car because the soft engine sounds
remind her that she is doing something good for the environment, it is helpful if a model
can explain how experience elements like the aesthetics of interaction, values, emotions
and identity are (causally) related to make up this experience. Several nuanced models
have appeared in the last few years that describe some of these elements, like Desmet’s
(2008) framework of nine sources of product emotion and Hekkert’s (2013) model of
design aesthetics, but these models do not explain the relations between their specific
phenomena and others.
In the current paper, we propose a model of product-human impact that aims to contribute
to the expanding research agenda by providing structure and overview to all the different
ways in which products1 have an impact on people. Secondly, it assists the designer
whose role increasingly involves understanding the wider implications of the products she
designs. The model highlights the relations that exist between the different types of
product experience, and accommodates to the expanding consideration of products
effects. The paper first shows and explains the different elements of the model. Next, it
elaborates on these elements by applying them in the analysis of a specific productservice system: an electric car. Lastly, we discuss some implications of the model and our
current plans to further apply and improve it.

Proposed Model of Product Impact

Figure 2: Model of Product Impact

1

Please note that throughout the paper we mean the word ‘product’ to include physical products,
services and product-service systems.

3

73

The model conceptualizes the most relevant characteristics of and relations between
observable and mental events following human-product interaction (Figure 2). The model
was constructed in a series of workshops with experts of different areas of product
experience and behavior. In these workshops, a number of products were analyzed in
terms of the emotions, meanings and aesthetic feelings they evoked, the more general
behavioral and experiential effects they might have, and what the designer originally
intended with the product. The analysis mainly focused on how these effects influenced
and related to each other, to determine their place in the model.
In the model, the chain of events primarily flows from bottom to top, starting with the
objective product properties and the human-product interaction, through the different
types of product experience, to the wider effects on experience and behavior, and finally
the quality of life and society. Most fundamentally, the model discerns two levels of
product impact: the product interaction level and the overall effect level. The first level
consists of everything that happens between the user and the product: everything the user
perceives (sees, hears, smells, tastes, feels) in the product; all the actions the user
performs directly with the product; and all the experiences (aesthetic, emotional, meaning)
that the product directly causes in the user and others. Conversely, the overall effect level
comprises all the behaviors and experiences that the product facilitates, enables, leads to,
supports, or promotes, but in which the product itself is no longer the center of attention.
Examples of such effects are the activities and social relationships that products make
possible (or preclude), and, ultimately, the wellbeing of people and society. The following
sections describe the characteristics and relations of the model elements in detail.

Product properties
The bottom layer provides an objective description of all elements and composition of the
product, like its size, shape, textures, materials, and colors, but also its functionality and
technology. For services, this layer describes properties like access hours, amount of
access points, available options, and cost of different service elements.

Human-product interaction
Human product interactions make up all the non-affective events that take place between
the product and the user, including perceiving the product (though all senses), using and
physically interacting with it, and even anticipate using or seeing someone using it
(Desmet & Hekkert, 2007). Interactions can be conceptualized as taking place on a
spectrum from micro-interactions (e.g., looking at the shape of the product, feeling its
weight, or concentrating on a single feature) to macro-interactions: using the full product
to fulfill a need (Özcan, submitted). Several models already exist that describe the humanproduct interaction in detail (e.g., Schifferstein and Hekkert, 2008, p.3).

Product experience
Product experience in the current model is divided in the components product aesthetics,
product emotions and product meanings, following the model of Desmet & Hekkert (2007)
(see Figure 1). These three components are usually part of a single experience, and may
therefore be hard to separate while engaged in the experience. Moreover, they are clearly
related and affect each other’s quality. Nevertheless, as to their underlying process, they
can be conceptually separated.
Product aesthetics
Product aesthetics concerns the extent to which the product gratifies (or offends) the
human sensory systems. Several principles are at the basis of this gratification process,
which all adhere to the overarching principle of ‘creating order in chaos’ (see Hekkert,
2006, for an overview). For example, although people appreciate variety in a design, this
4
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variety must be accompanied by unifying rules (e.g., symmetry, similarity) in order to be
aesthetically pleasing, a principle better known as ‘unity-in-variety’. Similarly, we can only
appreciate novelty when the product at the same time is perceived as familiar or typical, a
principle coined as Most Advanced, Yet Acceptable.
Product emotions
Emotions are evoked by the degree to which an individual is able to fulfill his or her
personal concerns (Ortony, Clore & Collins, 1988). Product emotions are evoked directly
by the product interaction itself, like disgust evoked by touching the sticky surface of a
fridge, frustration evoked by an unclear ticket machine, or desire evoked by looking at a
sleek gadget. Secondly, they can be evoked because certain expectations or hopes
concerning the product are met or unmet, like disappointment that a wallet does not have
a compartment for coins, contentment that a food product has a low fat percentage, and
surprise that a smartphone does not have any physical buttons (Desmet, 2008).
Product meaning
Experience of meaning allows people to make sense of the product and its properties in a
particular context with the concerns of the user considered. When users interact with
products, they identify two relevant aspects of the product: the functional value (i.e., ‘the
product is a coffee cup’; or ‘a small container to drink coffee from’) and affective value
(e.g., the product is feminine, cheerful, or avant garde). Such a two-sided product
identification (e.g., a feminine coffee cup) mediates our ability to generate predictions
about what we can do with the product, whether it responds to our current needs, how
well it fits our expectations and whether or not we want to have and use it. We can
attribute affective meaning to products in several circumstances of human-product
interaction, for example, when we observe a product, when we use it, when we own it, or
when someone else introduces the product to us. External factors, such as culture,
society, other people, other products, and the user’s emotional state influence the process
of meaning attribution. Some meanings are likely to be more ubiquitous, such as the
attribution of ‘natural’ to product made of wood or stone and ‘artificial’ to plastic products,
while other meanings are highly culture dependent, like the attribution of meanings to
metal kitchen worktops as either factory-like (Turkey) or prestigious (Sweden) (Ljungberg
and Edwards, 2003).

Effects on overall experience and behavior
Elements on the overall effect level are explicitly targeted in effect-driven design, like
design for emotion, design for behavioral change and design for wellbeing (Lockton,
Harrison & Stanton, 2010). For example, in some countries, countdown timers have been
integrated into cyclist traffic lights. By making explicit to cyclists how long they still have to
wait, it intends to take away their uncertainty and impatience so they consider stopping for
the traffic light for a moment and behaving more safely.
However, these types of effects are not restricted to products in which the designers
actively pursued a specific effect: every product will have some effect on how people
behave and experience the world, intended or unintended (e.g., Verbeek, 2005). An
example of an unintended negative product effect was found with a digital platform that
facilitated elderly people to connect with their younger family members. Although the
system increased the number of digital interactions, it also caused the family members to
visit their (grand)parents less often in person, which had a negative overall effect on the
wellbeing of the elderly people.
On this level, products have an influence on a broad range of human faculties, including
what people do, think, feel, perceive, remember, want, imagine and decide. Because the
product is not at the center of attention anymore on the level of overall effects, we found
that the categories of product experience (aesthetics, emotions and meaning) do not
5
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make as sense on this level. To find a structure that is more useful in the process of
analyzing and designing products, we surveyed the designer’s intentions for a series of
effect-driven design projects. This process led to a division of overall product effects into
behavioral effects, experience effects, and attitude effects.
Behavior (doing)
Different product interactions and product experiences lead to (stimulate, influence,
facilitate) different user behavior. For instance, owning a new car that offers a good
experience because of its beautiful interior, sporty character and responsive controls, can
cause the owner to no longer cycle to work but drive every day. Products can also change
the behavior of people other than the user: if someone is wearing headphones while on
the train, other passengers will be less likely to start talking to that person. Lastly,
behavior on this level can also be anticipated or imagined. For example, if someone is
trying on a beautiful dress, she might imagine how others will react on her wearing it. In
these examples, the behavior change is facilitated because the product first evoked an
experience in the user. However, these effects can also be caused directly by the humanproduct interaction without the user being aware of the influence, which is represented by
the right-most arrow in Figure 2. For example, the absence of elevators in an office
building inevitably results in people getting more physical exercise by taking the stairs
(behavior effect), regardless of how they experience these building facilities (see Tromp,
2013, p.56).
Experience (feeling)
Experiences on this level involve all the emotions and feelings that products can indirectly
evoke, which might be even more numerous than the direct product experiences. In fact, it
can be argued that most emotions following product use are not directly caused by the
product interaction, but by the things the product makes possible (Desmet, 2008).
Products can make personal goals achievable, like getting into contact with a distant
friend (phone), having a clean house (vacuum cleaner), or a comfortable evening (a
couch). Secondly, they can facilitate activities that in turn evoke emotions: a picnic blanket
will usually not evoke strong emotions directly, but if it facilitates a wonderful day out in
nature without getting dirty clothes, it certainly contributes to positive emotions. Products
can also evoke experiences in the form of feelings that are not strictly emotions, like
feeling connected, feeling like a burden, feeling useful, or feeling welcome.
Attitude (‘seeing’)
Attitude effects are about changing the way users perceives something in the world,
making them realize something, or helping them appreciate something. Like experience,
attitude is a mental process, but more explicitly involves active thought-processes,
opinions and decision-making. Secondly, attitudes have a clear object that the user has
an attitude towards. For instance, the design of a cigarette packaging can influence a
user’s attitude towards smoking. Products can also more implicitly facilitate an attitude
change, like when a beautiful dinner set and candles help people to perceive a dinner as
romantic. Lastly, the change in attitude can also be intended for someone other than the
user. For example, a pair of shoes can cause other people to see the wearer as
professional and sophisticated (which will in turn evoke an experience in the wearer).
Table 1 shows the design intentions for a number of design projects, in terms of the
intended effects on behavior, experience and attitude, respectively.

6
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To nudge cyclists not to skip the red light in traffic
Behavior

To stimulate people from different cultures to open up to each other
To enable people to be more generous towards strangers
To stimulate people to take the stairs instead of the elevator
To make foreigners feel more accepted by local people in their community

Experience

To stimulate people feel anticipation about the festival they will attend
To help children feel more confident about being in a wheelchair
To help people feel relaxed after a day of working
To make people see banks as local friends rather than faceless corporations

Attitude

To help unemployed people feel more optimistic about their opportunities
To help people appreciate the comfortable routine of their daily work
To make elderly people aware of the talents that they possess

Table 1. Examples of intended effects of designed products and services

Quality of life and society
Eventually, behavior and experiences evoked and influenced by design will have an
impact on the wellbeing of individuals and their communities. Johnstone (2012) and
Oosterlaken (2013) have discussed how design can foster fundamental capabilities that
enable individuals to pursue their personal version of a full life (Nussbaum, 2000; Sen,
1993). Desmet & Polmeyer (2013) proposed that the experiential and behavioral effects of
design can contribute to three components of subjective well-being: pleasure, personal
significance and virtue.
These behaviors and experiences do, however, not only impact the individual and his/her
wellbeing. At a collective level, they may also change our attitudes towards issues we
collectively consider important or valuable (i.e., clean environment, less traffic, more social
cohesion) and propel our behavior towards a “better world”. Needless, to say, this type of
impact touches upon the political value systems we hold as to what we consider a society
of high quality.

Relations between impact elements
Although the model divides experiences and behavior into different components and
levels, there exist many possible relations between these different elements. Firstly, there
are numerous relations between elements on the same level. For instance, product
aesthetics can cause product emotions: a user may become disappointed or sad if the
beautiful appearance of a mobile phone starts to fade due to scratches and blemishes.
Similarly, product meaning can cause an aesthetic product experience: if two opposing
product meanings (e.g., soft look, hard feel) are combined in a product, the resulting
experience can be beautiful and stimulating. Or, on the overall effect level, a behavioral
effect can in turn evoke an emotional effect: owning a certain car may cause people to
look admirably at the car and make comments about how good it looks, both of which can
evoke pride in the user.
Secondly, although we conceptualize the main flow of causality from the bottom of the
model to the top (e.g., behavior causes effect experiences), there are also effects in the
opposite direction. For example, if a user perceives a certain phone model as intended for
elderly people, he will also approach and use it differently (effect of attitude back on
human-product interaction). If the headphone user on the train becomes aware of people
not talking to him anymore, he might change his behavior to sometimes not listen to music
to be more open to casual encounters. In this manner, the relations between elements on
7
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different levels result in causal loops of evolving experiences and behaviors. For example,
Verbeek (2005) describes how the introduction of the microwave in households has a
primary positive effect on families, because it affords people to be more flexible in how
much time they spend on cooking, and allows people to easily reheat dinners. However,
this flexibility can indirectly have an unwanted side-effect on family structure, because
there is much less necessity for family members to eat the same food and at the same
time.

Application
The model of product impact provides a structure to map the full set of direct and indirect,
behavioral and experiential effects that products have on people. This can be a tool for
researchers to analyze existing products, and a tool for designers to systematically design
for intended effects of a product or to reflect on possible unintended effects. In this section,
the example of the Smart Fortwo electric drive is analyzed with the model, to demonstrate
its usefulness in application and to further elaborate on its structure.

Figure 3. The Smart Fortwo Electric Drive
The Smart Fortwo Electric Drive (figure 3) is a fully electric vehicle that was introduced in
Europe and the USA in 2013. The car has to be charged through charging points that
have slowly started to appear in these countries. There is also a smartphone app that
helps users to find charging stations and find back their car. Figure 4 shows a set of
interactions, experiences and behaviors that was imagined to result from owning and
using this car. Note that using a car in general already has all sorts of effects on the user
and others. In this example analysis, the main focus is on the characteristics and effects
that set it apart from typical cars.

8
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Figure 4. The Smart Electric Drive analyzed through the model of product impact

Product interaction level
In the human-product interaction we conceptualize a spectrum ranging from microinteractions (e.g., seeing the car, opening the door) to macro-interactions (e.g., driving the
car, transporting luggage with the car), which itself consist of many micro-interactions
(Özcan, submitted). All these interactions cause the product experience. For example, the
minimalist way in which the interior is organized can be seen as appealing and uncluttered.
People may appreciate its modern but friendly look. Users can be happy that because of
its small size, the car is easy to park almost anywhere. On the other hand, the relatively
short range of the car (135 km) may be a source of worry on longer trips.

Overall effect level
The interaction and experience users have with the car has an impact on their behavior
and that of others. For instance, the fact that it offers an aesthetically pleasant drive and is
relatively easy to park can cause people to take more short trips around town. Secondly,
because users have to share charging points, encounters between electric car drivers are
likely to happen around these points. Users who live close together might even try to
organize having a charging station in their street together. Interactions with the car also
have an effect on how users experience the world differently. Because the car cannot go
far outside the city, but can go almost anywhere within the city, users can start seeing the
city as a ‘playground’ (an attitude that is often emphasized in the advertising of small
urban cars). The low noise that the electric motor produces and the small size of the car
contribute to an enjoyable, non-nonsense journey. Lastly, electric car drivers can get
annoyed with traditional cars (and their users), because they see them as polluting and
taking up too much space. On the highest level, these types of cars can contribute to
wellbeing, because it can help people to be self-sufficient and maintain relationships, and
by stimulating responsible driving and awareness of the environmental impact of driving, it
facilitates and enables virtuous behavior. Secondly, electric cars can make drivers more
9
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conscientious about their use of cars, because the necessity to charge regularly and the
short range make it important to plan trips ahead. This can have a positive effect on
society in general.

Discussion
In this paper we presented a model that analyzes the impact that products have on people
into different components and levels of interaction, behavior and experience. The idea of
the model originated from the observation that current models do not capture the full
extent and depth of product impact. For the future, more workshops are planned to study
the implications and applications of the model. Apart from being a tool to analyze products,
we also see a potential application for the generation of new product ideas, although this
has not been tested yet. Designers could start from the top levels to think about all the
different effects they aim their products to have, and work their way downward to
understand which interactions the product should afford.
In the application section, we discussed a product that is fairly complex in its
characteristics and effects, to serve as an inspiring example. However, very simple
products, like chairs and coffee cups, can just as well have effects on behavior and overall
experience. For example, drinking coffee from a paper cup at work may be seen as
convenient but also irresponsible, as opposed to drinking coffee from a glass mug. On the
other hand, owning a hi-tech glass mug with double-walls may not only prolong the joy of
drinking coffee but also provoke engaging discussions between people. Drinking coffee
from the coffee corner would feel more cozy and social, whereas carrying a mug on the
way to the train station could make someone look sophisticated.
The examples used in this paper – most notably, the example of the electric car – are
meant to illustrate how the model can aid the process of analysis and prediction of effects
that a (new) product may have. Evidently, this process depends largely on the view and
focus of the person analyzing; two researchers may get different results while analyzing
the same product. However, we believe that the structure offered by the model does make
the analyses more objective, less arbitrary, and better comparable.
On both levels of analysis, the paper proposes a division of user experience and behavior
into three elements; the bottom level based on an earlier paper (Desmet & Hekkert, 2007),
and the top level based on our analysis of product effects from a survey of design projects.
In our opinion, these divisions do not represent fundamental categories with immovable
boundaries. Products that have an effect on attitude will likely also produce effects that
can be described from an experiential or behavioral point of view. Nevertheless, we found
these categories to be the most useful in analysis and expect them to be inspiring in
design processes.
The model allows for explanations of product effects that were previously difficult to
conceptualize. For example, sometimes a positive experience or behavioral effect can be
achieved through a negative product experience. For example, someone may find it
slightly tedious and unpleasant to cycle to work in the morning (product emotion), but
might engage in it because that experience allows him to attribute values of diligence,
good health, and environmental friendliness to himself (meaning effects). Likewise, people
sometimes experience negative experiences towards products that, on the interaction
level, seem to evoke only positive experiences. Eating chocolate pie, for example, can be
enjoyable because it tastes delicious (aesthetics), provides fulfillment (emotion), and
represents a ‘self-treat’ (meaning), while at the same time evoke guilt (emotion) because
the activity of eating the pie represents ‘lack of self-control’ (meaning). These examples
indicate that product experience can best be understood as a layered concept in which
the various layers interact and influence each other. Moreover, in the context of use, user
10
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experience cannot be separated from behavioral effects, in which these effects can be
direct (usage) or indirect (activity facilitated by usage), imagined, associated, remembered,
or anticipated, and can be those of the user but also those of other people. Design for
experience is as much focused on user experience as it is on the effects of these
experiences – and thus on design for behavior and quality of life.
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Measuring Product Design Preferences with an
Affective Stimulus-Response Compatibility Task
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Abstract
Researchers often use interviews and questionnaires to measure consumer response to
product designs. This practice continues despite the inherent limitations of these “explicit”
self-report methods. “Implicit” reaction time tests have been developed in an attempt to
overcome self-report biases and to obtain a more automatic measure of attitudes. These
implicit methods are often applied to study addictive or phobic responses to stimuli such
as drugs or spiders. They have also been used to measure consumers’ brand attitudes.
To determine whether implicit testing methods can be used to provide a measure of
consumer preferences for product designs, we conducted an implicit consumer study that
measured reactions to product images using an affective stimulus-response compatibility
task. Results suggest that implicit methods can be used to distinguish between consumer
responses to different product images and to predict consumers’ product choices. With
further development, implicit tests may become a helpful tool for investigating how
consumers respond to variations in product design.

Keywords
Product form; consumer testing; implicit methods; approach avoidance test; stimulusresponse compatibility
The visual appearance of products influences how consumers behave, including the
product advertisements they pay attention to, the product purchases they make, and the
ways in which those products are subsequently used (Bloch, 1995; Creusen &
Schoormans, 2005; Crilly, Moultrie, & Clarkson, 2004). Such consumer responses are
often intended by designers, who manipulate the form of products to elicit the responses
that are deemed desirable for the consumer or the brand. In making such design
decisions, organizations must repeatedly choose between competing designs, in the hope
of selecting and then further developing the design option that is best aligned with
consumer preferences (Crilly, Moultrie, & Clarkson, 2009; Person et al., 2007).
Researchers often use self-report methods to elicit consumers’ preferences for different
product designs, with self-report attitude scales being especially popular (for example, see
Bell, Holbrook, & Solomon, 1991; Nagamachi, 2002; Mugge, Govers, & Schoormans,
2009; Blijlevens, Carbon, Mugge, & Schoormans, 2012). While these “explicit” methods
can be informative, they are subject to various biases, including acquiescence bias and
self-presentation bias (Orne, 1962). Additionally, because consumer judgments may
occur nonconsciously or as a result of subliminal influences, they may not be activated
during deliberate response to a research survey (Bargh, 2002). There is also evidence
that actual product-related behavior is affected by more spontaneous or impulsive
processes, as consumers are often distracted or pressed for time while consuming goods
or making purchasing decisions (Friese, Hofmann, & Wänke, 2009).
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Implicit methods in consumer research
Implicit methods have been widely used in studies of addiction, phobia and various forms
of prejudice. Because of their potential for measuring automatic processes and
nonconscious attitudes, implicit measures also have promise for predicting consumer
behavior (for an overview of previous implicit consumer studies, see Dimofte, 2010). For
example, in an experiment using logos and words to represent Apple/Mac and PC/IBM,
Brunel, Tietje and Greenwald (2004) used the Implicit Association Test (IAT) to measure
significant effects for brand attitude and brand relationship strength, and found that IAT
scores correlated with explicit measures of these constructs. Maison, Greenwald and
Bruin (2004) found IAT effects indicating consumer preference for brands of yogurt, fast
food restaurants, and soft drinks, as well as evidence that these results were well
correlated with observed behavior compared to explicit measurement only. Gattol,
Sääksjärvi and Carbon (2011) further developed the IAT procedure to allow for
measurement of brand attitudes on multiple dimensions.
Success in applying the IAT to measure consumer response to branding has led to its
application in measuring response to products (e.g. Sacharin, Gonzalez, & Andersen,
2011). However, the IAT has an important limitation in that it requires the presentation of
additional words (e.g. “pleasure”, “happy”, “grief”, “hatred”) that might be associated with
the test stimuli. These words present a challenge in cross-cultural studies where the
translation and validation of words is required for each language (Douglas & Nijssen,
2003). Additionally, IAT stimuli must fall into one of two identifiable categories, and
assessments occur at the category level rather than for individual stimuli (Brunel, Tietje, &
Greenwald, 2004). Variations of the IAT have been developed to address some of these
constraints, including the Single-Category IAT and Go/no-go IAT. However, due to the
sorting tasks that make up the test, participants may become aware of what is being
assessed during the IAT, thereby decreasing the extent to which the method can be
considered implicit in that sense (De Houwer, 2003; Roefs et al., 2011).

An implicit method for design research
To avoid adding verbal stimuli in experiments with product design images, an implicit
method other than the IAT is required. A number of approach-avoidance tasks satisfy this
requirement, and of these, the manikin version of the affective Stimulus Response
Compatibility task (affective SRC) delivers a relatively large effect size (Field, Caren,
Fernie & De Houwer, 2011). In the affective SRC, participants press computer keys to
control the position of a stick figure character (the “manikin”) on the screen. In each trial,
first the manikin appears, and then a stimulus appears; participants must move the
manikin towards or away from the stimulus based on a predefined feature or
categorization of the stimulus. Over the course of the experiment, this process is
repeated such that the participant must move towards and away from each stimulus a
number of times.
Moving towards a stimulus is associated with approach or positive valence; moving away
is associated with avoidance or negative valence (De Houwer, Crombez, Baeyens, &
Hermans, 2001; Laane, 2011). Moreover, approaching positive stimuli and avoiding
negative stimuli creates a compatible condition, while the opposite arrangement
(approaching negative stimuli and avoiding positive stimuli) creates an incompatible
condition. Participants have been shown to respond faster to the compatible condition
than the incompatible condition, indicating that stimulus valence biases the reaction to
move the manikin towards or away (Chen & Bargh, 1999; Rinck & Becker, 2007). As a
result, approach and avoidance reaction times can be used to infer information about
participant attitudes towards stimuli. In particular, the “approach bias” for a stimulus is
equal to the average avoidance reaction time minus the average approach reaction time;
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therefore, a relatively positive assessment of the stimulus will relate to a greater (positive)
approach bias value.

Research aims and scope
The purpose of this study was to explore the potential for the affective SRC task to
provide a measure of product preference (for trials of a different but related method – the
affective Simon task – see (Schoen, & Crilly, 2012)). In particular, the study was intended
to determine whether different approach biases can be measured for different product
images, and to determine how these response latencies are related to other measures of
product preference. The critical question here is whether implicit tasks such as the
affective SRC can be used for pictorial stimuli that are only expected to elicit weak
emotions (i.e. unfamiliar products) rather than just stimuli that are highly charged for the
participants (e.g. substances to which they were addicted, creatures of which they were
phobic, or brands to which they were attached). In addressing this question, we planned
to identify methodological concerns in applying the affective SRC to consumer research,
examining whether it can become a useful tool for measuring product design preferences.
As is common in product preference research, we restrict our stimuli to product images
rather than three-dimensional physical products. This permits more control over the
presentation of stimuli but limits our ability to generalise from response to images to
response to the products they represent. This is the case partly because products are not
only seen from a static point of view, but also because other sensory modalities are
employed in product experience (Schifferstein, 2006). Nevertheless, consumers often
make judgments or decisions based primarily on pictorial representations; for example,
they may assess advertisements and packaging, or make online purchases. Moreover, in
the absence of other varying factors such as product branding, functionality, familiarity, or
monetary value, reaction to product images may provide feedback on visual product form,
such as differences in shape and color.

Material and Methods
Apparatus
All experiments were conducted on a MacBook Pro 15-inch laptop computer running Mac
OS X 10.4.11, with screen resolution 1440 x 900. Experiments were created and
presented to participants using SuperLab 4.5 software (Cedrus Corporation, 2006), which
also recorded reaction times. For calibration purposes, the time between stimulus
presentation and key activation was measured with a high-speed video camera operating
at 1125 frames per second (Kodak EktaPro HS Motion Analyzer, Model 4540). Reaction
times reported by SuperLab were consistently 59 ms greater than actual reaction times,
with a precision of ±8 ms. The constant error can be accounted for by screen ‘drawing’
time and keystroke processing; data presented in this paper has been corrected for the
consistent error value. Any remaining error is estimated at less than ±2% of the mean
reaction time in the experimental studies.

Participants
Twenty-four women, aged 18-35, were recruited from the University of Cambridge
community using email lists, online bulletins, and posters. Participation was rewarded
with £7.50 in cash (approximately $12.50 USD), a 3D printed keychain as a gift, and a 1in-24 chance of winning a mobile phone.

Stimulus Selection
Stimulus categories were selected according to the following four criteria: (i) they should
represent consumer products (rather than entirely abstract or artistic images); (ii) they
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should represent products that can be distinguished from each other on the basis of visual
appearance (rather than just functionality or value); (iii) they should represent products
that are unfamiliar to participants (and that do not carry brand associations); and (iv) they
should be ‘worth having’ and yet relatively inexpensive (to permit participants to choose
which stimuli they wish to receive as a prize or gift – providing a realistic measure of
product preference). In satisfying these criteria, mobile phones and keychains were
selected as the two stimuli categories.
For the mobile phones, handsets from Emporia Telecom were chosen. Emporia is an
Austrian brand that does not target the population tested in the study, and all brand
markings were digitally removed from the handset images. Handsets range in price from
approximately £60 – £120 (approximately $100 – $200 USD), permitting one handset to
be given away in a prize draw to the winning participant. For the keychains, novel designs
were generated using computer aided design software (Parametric Technology
Corporation, 2012). Three-dimensional printing technology permitted small volume
manufacturing of the designs at a cost suitable for offering as a gift to each participant.
The designs were each displayed against a white background in two views: for the phones,
a front and back view of each handset (Figure 1); for the keychains, two different threedimensional views of each design (Figure 2). Phone images were normalized to a height
of 362 pixels; keychain images were 527 x 182 pixels and 460 x 275 pixels. Although the
stimuli vary along many visual dimensions (e.g. color, shape, finish), for convenience they
are hereafter distinguished by color alone (black vs. grey), without implying that their color
is the most influential feature in determining preference.

Figure 1. Mobile phone stimuli, from left to right: (1) Black handset (model name:
‘Emporia Elegance’), front view; (2) Black handset, rear view; (3) Grey handset (model
name: ‘Emporia Solid’), front view, (4) Grey handset, rear view

Figure 2. Keychain stimuli, from left to right: (1) black keychain, first view; (2) black
keychain, second view; (3) grey keychain, first view; (4) grey keychain, second view
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Implicit task design
The manikin variant of the affective SRC task was employed for the implicit stage of the
experiment. As in previous manikin versions of implicit tasks, the required participant
responses were key presses to move the manikin towards or away from the stimulus
images (De Houwer et al., 2001; Laane, 2011). During experiments, a key on the far left
(‘x’) and far right (‘.’) of the keyboard were labeled with stickers depicting left and right
arrows, respectively. The affective SRC task was divided into four blocks, each of which
required participants to move towards one product (represented by two views) and away
from the other (also represented by two views). Each experimental block was preceded
by the participant instructions shown in Figure 3.

Figure 3. Response instructions for each of the four experimental conditions/blocks

During the trials, images were presented in the center of the screen, and participants were
instructed to react immediately to each image in a manner consistent with the instructions
for each condition. Figure 4 provides example screenshots from two potential trials
associated with the condition represented by one of the instructions (top right) in Figure 3.
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Figure 4. Screenshots from the affective SRC task: (left) an image of the grey handset
appears; as a response, the participant moves the manikin towards the stimulus; (right) an
image of the black handset appears; as a response, the participant moves the manikin
away from the stimulus

Procedure
Each participant was subjected to four experimental stages: implicit test; explicit survey;
product choice; and post-experiment survey.
Implicit test
Participants were seated in front of the computer and given a standard verbal description
of the task. They were then presented with on-screen directions and an opportunity to ask
the experimenter any questions, after which they proceeded to a practice block. The
experimenter read instructions from a standard script to ensure procedural consistency for
all participants.
Participants completed the four experimental blocks, one for each response condition.
Block order was counterbalanced between subjects, with the restriction that both phone
blocks were presented consecutively and both keychain blocks were presented
consecutively, such that blocks could be presented in eight possible sequences.
Participants initially undertook two experimental blocks, followed by a two-minute break,
and then the second two experimental blocks. A separate practice block preceded each
experimental block.
Practice blocks consisted of eight trials. In the experimental blocks, the four initial trials
were systematically discarded due to generally lengthened response times at the start of
each block (Greenwald, McGhee, & Schwartz, 1998); 48 measured trials followed. There
were 192 total measured trials per participant. Each stimulus appeared an equal number
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of times in all four possible configurations: moving towards and away, with the manikin on
the left and right side of the screen. This counterbalancing accounted for right- or lefthand dominance and potentially faster reaction times on one arrow key versus the other.
The order of trial presentation was randomized within each block.
A single trial of the experiment involved the following sequence. The manikin appeared
on either the left or the right side of the screen for 750 ms, after which a stimulus image
appeared centered on the screen. Following a correct participant response, the manikin
moved 200 pixels towards or away from the stimulus image over a period of 60 ms and
stayed at the final position for a further 100 ms, after which the screen was cleared. For
an incorrect response, a red “X” appeared in the center of the screen for 300 ms, after
which the screen was cleared. The inter-trial interval was 1500 ms (timings are based on
Laane, 2011).
Explicit survey
After a one-minute break, participants rated the eight stimuli for the five qualities “not
attractive—attractive,” “not familiar—familiar,” “not interesting—interesting,” “don’t want—
want,” and “not me—me” using an on-screen 7-point semantic differential scale and
number keys 1-7. Image presentation order for the explicit ratings was randomized.
Product choice
Participants were told that they would receive one of the keychains as a gift, and would be
entered into a prize draw with a 1-in-24 chance of winning a phone handset. Next,
images of both keychains were displayed side-by-side on the screen labeled with a “1”
and “2”, and participants used the associated number keys to select the product they
wished to receive; the same process was repeated for the two mobile phones.
Post-experiment survey
A paper-and-pencil survey was administered, asking participants to mention any strong
relationships they held with the products or brands shown and to identify the brand of
each phone stimuli. The survey also asked participants to explain their rationale for
choosing between the keychain and phone designs that they had been offered. Finally,
participants were debriefed as to the purpose of the experiment and allowed to comment
on their experience or ask further questions. In total, the four stages of the experiment
lasted less than one hour for all participants (M = 39 minutes; SD = 4.2 minutes).

Statistical Methods
Reaction times were not included for trials where an incorrect response was given, except
to compute the overall mean reaction time and the percentage of incorrect responses. In
order to eliminate extreme values in the data, which generally indicate anticipations or
inattention, reaction time values outside a specified range were recoded to the minimum
and maximum values of that range. Previous studies with a similar task design employed
boundaries of 150 ms – 1500 ms (Laane, 2011), and these were applied to the present
study but with corrections made for calibration. Data was recoded rather than removed
because the recoding method is less sensitive to (i) the proportion of outliers that lie in the
upper end of the distribution versus the lower end, and (ii) specific boundary value
definitions (Greenwald, McGhee, & Schwartz, 1998).
Reaction time data was log-transformed to ensure satisfactory stability of variance for
statistical analysis and to mitigate the dependence of effect size on overall reaction time
for the specific task design (Greenwald, McGhee, & Schwartz, 1998; De Houwer et al.,
2001). “Approach bias” values were calculated for each stimulus for each participant,
where approach bias is defined as (log) average avoidance reaction time minus (log)
average approach reaction time.
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Results
Two participants were excluded from analysis due to mean reaction times greater than the
acceptable upper bound, or more than two standard deviations above the mean for the
sample. With two participants excluded, 22 participants remained, each with 192 trials,
yielding 4224 trials in total. 153 (3.62%) of these trials were recoded. The total average
reaction time across all participants was 653 ms (SD = 363 ms). 3.43% of total responses
were incorrect.

Product choice
The product choice part of the study (gifting and prize draw) showed that the tested
population generally preferred the black product in each category over the corresponding
grey product. Sixteen participants (73%) chose the black mobile phone and 18 (82%)
chose the black keychain. For each product category, this yields a binary (yes/no)
“product choice” variable.

Reaction Times
Mean reaction times (untransformed) for the eight stimuli are summarized in Figures 5
and 6, where upward sloping lines (moving from left to right) represent positive approach
bias values and downward sloping lines represent negative approach bias values.
Approach bias values were positive for the black products and negative for the grey
products. Results were entered into a 2 (product choice: yes, no) × 2 (product category:
phones, keychains) repeated measures ANOVA. There was a significant main effect of
product choice on approach bias, F(1,21) = 7.23, p = .014, η2 = .256. There was no
significant main effect of product category, and no significant interaction effect of product
choice × product category.

Figure 5. Mean approach and avoidance times for phone stimuli
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Figure 6. Mean approach and avoidance times for keychain stimuli

A two-tailed paired samples t-test revealed that the approach bias for the black phone was
greater than that for the grey phone at a marginally significant level, t(21) = 1.90, p = .071.
Similarly, approach bias for the black keychain was greater than that for the grey keychain
at a marginally significant level, t(21) = 1.92, p = .069.

Correlations
Correlation coefficients were computed between implicit and explicit measures, where the
explicit measure is the average of the five semantic differential ratings. Use of the
average value is reasonable given the lack of prior knowledge on which explicit criterion is
most appropriate to compare to implicit measures. Moreover, the Cronbach’s alpha value
for the five explicit measures was equal to 0.872 for phone stimuli, and 0.765 for keyring
stimuli, indicating good reliability between the five measures. Correlation coefficients
were also computed to compare product choice (for the phone prize and the keychain gift)
with implicit measures. Correlation coefficients (r-values) comparing implicit measures
with explicit measures and product choice are presented in Table 1. There was no
implicit-explicit correlation for either product category. Implicit scores were significantly
positively correlated with choice for the keychains only, showing that the implicit measure
was a good predictor of product choice for the keychains but not for the phones.

Phones

Correlation
Coefficient
(Implicit-Explicit)
r
(p)
.12
(.281)

Correlation
Coefficient
(Implicit-Choice)
r
(p)
.02
(.895)

Keychains

.08

.43

Product Category

(.486)

(.003)

Table 1. Correlation coefficients between implicit and explicit measures, and between
implicit measure and product choice
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Additional Analyses
Comments from the post-experiment survey may help to explain the failure for the
affective SRC to predict product choice for phones. For example, when describing why
she chose to receive the grey phone, one participant mentioned, “Although I actually think
it is less attractive in design, it looks more durable. The back seems to be rubber which
wouldn't scratch, for example.” Another participant wrote, “The mobile I chose seems to
contain more tech elements than the other one, although it looks like something [to be
owned by someone older than me].” These statements suggest that in deciding which
mobile phone to select, participants took various factors into account, including what the
product would be like to use and whether it would suit them. As such, selecting products
that were not designed for the population from which the sample was drawn may have
been problematic in this case. For the keychains, however, which do not ostensibly vary
in functionality or value, no such comments were made, and choices might have been
more likely to have been based primarily on visual appeal. This may explain why implicit
reactions to product images were well aligned with choice for keychains, but not for mobile
phones.
The affective SRC was found to be largely implicit, in that only five participants (21%)
mentioned the approach-avoidance phenomenon in the post-experiment survey or
debriefing; that is, only those five realized that the experiment was measuring the relative
ease of moving towards and away from various stimuli.

Discussion and conclusions
The affective SRC task appears to provide a measure of design preference. Approach
bias values followed expected patterns for all tested stimuli, and these differences were
significant or marginally significant for both categories of product. Implicit measures were
uncorrelated with explicit measures for both categories of product, indicating that our
implicit measure is not redundant to existing self-report measures for assessing products.
The implicit measure was strongly correlated with product choice for the keychains (but
not phones) showing that the affective SRC has potential to predict consumer behavior
but that this might be conditional on the factors that motivate that behavior. In particular,
the method might have most promise for measuring design preferences where the
designs are distinguished only by visual form, and not by features that imply differences in
function, value or performance.
Further research is required to determine which products, consumers, and responses the
method is most suitable for testing. As results from our study suggest, relative approach
bias values, as well as their relationship with explicit and behavioral measures of
preference, may be dependent on product type. The method may also be more or less
suited to different consumer groups, such as children and the elderly, where verbal stimuli
may be problematic or where computer-based testing may be inadvisable. Further
studies could also explore additional implicit measures of design preference, such as the
IAT, affective priming or the affective Simon task, either individually or in combination.
This would permit the selection and refinement of implicit methods best suited to design
testing.
In this study, explicit rating scales and product choices provided a point of comparison for
our implicit test results and the constructs being measured. In future methodological
research, it would be informative to compare the affective SRC with other methods that
can measure consumer response to visual design stimuli. These other methods might
include willingness to pay (Homburg, Koschate & Hoyer, 2005), non-verbal self-report
instruments (Desmet, Hekkert & Jacobs, 2000), psychophysiological measures (Wang &
Minor, 2008), neurological measures (Reimann, Zaichkowsky, Neuhaus, Bender & Weber,
2010), or further behavioral observations, such as product purchase or usage levels.
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These comparisons would help to determine how the different methods available can best
be selected and combined to give a more accurate picture of consumer attitudes to
designs and the behaviors that those designs elicit.
Subject to further development, the affective SRC method shows promise for
distinguishing one product image from another and predicting how consumers will behave
with respect to those designs. The method could then be extended to other related
applications, including not just the testing of different product variants, but also different
structural packaging options and the selection of product images for use in advertising
and other marketing materials. Such work would provide a much needed alternative to
popular self-report methods, potentially offering a way to measure attitudes toward design
that are difficult or impossible for consumers to access or express.
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Design for Emotional Well-being: A tactile and a material
investigation
Alexandra Abalada, Malmö University, Lund University.

Abstract
This paper presents how the research through design approach contributed to drive the
exploration on design for emotional well-being on cognitively impaired children, who have
visual and memory disabilities.
A user understanding was gained through iterative process between research and
practice. The tactile investigation and the responsible coupling between the physical and
the computational materials are a key strategy to evoke positive emotions.
The motivation is to define appropriate emotional effects through the combination of the
physical and computational materials and gather relevant user information, using video to
reflect on the initial designs, to envision how these emotional effects can be achieved.
Subsequently, it will support to design qualities in the interaction that evoke intended
emotions among children and pedagogues.
The outcomes are the tangible designs, the emotions’ evaluation and a compilation of
written and visual annotations that describe the knowledge gathered from the design
thinking of the research through design methodology applied along the project activity.
Additionally, the findings obtained from the knowledge, grounded by the iterative process,
can be viewed as an attempt to encourage designers and researchers to consider the
emotional well-being topic that has gaining a steady interest in the design community.

Keywords
Emotional Well-being; Research Through Design; Cognitively Impaired Children; Physical
Material; Computational Material (up to 5)
Scientific studies acknowledge Well-being is emerging as a guiding principle in design
disciplines since last decade (Desmet, 2009). Each type of Well-being express an
aspiration to explore how it can consciously contribute to the quality of life of individuals
and communities (Diener et al, 2000). Designing opportunities for exploration and
engagement in disabled groups in our society is to encourage them to face the real world
with confidence, increasing their Well-being. Children that carry sensory impairments may
experience illogical situations to them due to the sensorial deprivation they have. Without
sensorial or multisensory stimulations, they are cut off from the outside world (Pagliano,
2012).
This paper is based on a one-year collaboration with a design research project of a design
institution. I will reflect and discuss the knowledge in emotional well-being that was gained
from the research, observations and how these parts shaped the iterative process along
the study.
The main discourse consists to present the method used along the project as well as how
it contributed consciously to drive opportunities of engagement among these children and
pedagogues. The purpose is to attempt to support emotional well-being moments; evoking
joy, amusement and gratification that is needed to increase the self-esteem of the child.
Evoking those positive emotions is an attempt to decrease uncomfortable feelings such
as; anxiety, frustration, annoyance and disgust while these children are interacting with
the tangible world. Furthermore, it attempts to their developmental process, attempting to
connect mind and senses to better understand the concrete world.
The context designed for is the Snoezelen pedagogical practice that will be explained in
the “Context” section. The users are children, aged 6-16, with certain sorts of cognitive
impairment such as; visual comprehension and memory disabilities. Snoezelen
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pedagogues are the second target group since they must guide and foster confidence in
children. They are staff members who can support the development process of cognitively
impaired children. The tangible designs are seen as mediums that assist the emotional
well-being exploration and are articulated in a design programme.

Context
Designing for a specific context means that designs need to be shaped according to the
needs where these group of children and pedagogues are immersed, presenting
potentials for positive experiences. The intention of the design research programme, is to
allow children with visual and memory disabilities achieve better opportunities, with the
concrete world through user friendlier tangible computing, as new forms of learning.
The context designed for is the Snoezelen, described as a pedagogical and therapeutic
practice that encourages cognitively impaired children to engage in sensory stimuli
promoting the sense of well-being (Mertens, 2008). Snoezelen is a pedagogical practice
introduced by two Dutch therapists, in the seventies of the twentieth century and it relies in
non-verbal communication, encouraging a multi-sensorial experience through interactive
artifacts and environments (rooms) (Pagliano, 2012). As Pagliano states, the practice
fosters the reciprocal relation between the sense organs and the brain, encouraging
children to learn how to perceive the tangible world (Pagliano, 2012).
Cognitively impaired children may have the chance to learn through senses, developing
their process of sense experience and assimilation of the sensory impression in their
mental process. Pedagogues are sensitive to pace that each child has. They are
committed to guide and foster confidence among children to use their senses in the most
gratifying and effective ways in the Snoezelen rooms.

Design for emotional Well-being
Emotional or subjective well-being relates to the emotional and cognitive reactions to life
situations (Diener et al, 2000). Reflections about the responsibility of designers to
contribute to emotional well-being can be found throughout the design history. However,
this topic has gained highlight only since the last decade. The first international
conference on Design & Emotion, in November 1999, in The Netherlands, has brought a
diverse group of designers, design researchers, as well as design thinkers, to share and
discuss visions on the role of emotions in design (Desmet, 2009). Overbeeke and Hekkert
were the initiators of this conference that presented their perspectives about design and
emotions. This conference initiated the “Design & Emotion Society”. However, this event
was not an isolated initiative. There has been an increasing and steady interest to
research the field, as well as to develop methods and tools that facilitate the design
process considering positive emotions as a background to responsive design, as well as
design for emotional well-being (Desmet, 2009). The International Journal of Design
dedicated a special issue, “Designing for subjective Well-being”, in August of 2013,
presenting principles for well-being driven design, methods and approaches its
assessment and impact in design.
Lyubomirsky, through her Well-being investigation, states that successful outcomes
promote happiness in addition to that, her studies show that feelings of happiness links
people to success (Lyubomirsky et al, 2005). Furthermore, some authors stated that a
focus on the user experience could be facilitated by users’ involvement in the design
process (Hummels, 1999; Redström, 2005; Overbeeke, 2007).
As Desmet states, empathy encourages a focused interaction and joy encourages a
playful experience (Desmet, 2011). Evoking joy, amusement and gratification will
encourage self-confidence as well as health social behaviors among cognitively impaired
children.
It is within this setting, that is argued that positive emotions plays an important role that do
affect cognitively impaired children, stimulating them to interplay and to accept the
designs, attempting to develop their mental process and confidence to interact with the
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outside world. Furthermore, it increases their self-esteem by decreasing uncomfortable
feelings such as; anxiety, frustration and annoyance.
Accomplishing, design for positive emotions is to encourage these children to learn from
the tangible world, in a gratifying way, according to natural pace, promoting their
confidence, achieving positive and rewarded experiences thus, improving their quality of
life.

A tactile and a material investigation
Physical materials create the physical form, density as well as the surface of the objects in
the physical world (Sonneveld et al, 2008). Tactile sense gives knowledge of the material
world. It explores the interaction between the self and the outside through touch
(Sonneveld et al, 2008). The tactile exploration is necessary for physical and mental
development during the first phases of life (Pagliano, 2012).
Tactile is also connected to haptic perception, which is the process of recognizing objects
through touch. Moussette also situates in his PhD dissertation, Simple Haptics, that haptic
perception is mostly an active exploration through touch, body movement and intentional
engagement with the world (Moussette, 2012). Deckers, Wensveen and Overbeeke stated
in PeR: Designing for perceptive qualities that our body is a touchable entity (Deckers et
al, 2010). This paper presents one of the artifacts of a collection that aims to reflect about
how design for perceptive behaviors is relevant to enhance the quality of interaction when
designing sensitive artifacts. A physical contact with a surface initiates a sensory,
emotional and cognitive experience providing an individual interpretation of the tangible
world. Haptic tactile feedback possibly attempts to strength cognitively impaired children’s
perception while they are probing an object for its tactile qualities.
Computational materials can be defined as materials that are capable to sense and react
according to user participation (Bergström et al, 2010). Since half of the twentieth century,
Electronic developments in human-computer interaction, has accelerated new prospects
for the computational material. Gradually computational materials became pervasive and
gained new identities. New disciplines and research areas related to human-computer
interaction have emerged. According to Dourish definition of embodied interaction,
computer systems have become even more ubiquitous nowadays with a broad spectrum
of social and tangible technologies immersed in our daily lives (Svanaes, 2013).
As Redström presents in his doctoral dissertation “Designing everyday computational
things”, interaction design emerged as a response to new design challenges (Redström,
2001). Accordingly, conceiving an artifact, in order to have a comprehensive meaning to
children with visual and memory disabilities, it is required to understand first how physical
materials behave in children’s hands with a responsible approach to then integrate the
computational material.
Together, these two materials have a united expression that forms the identity of the
artifact and will encourage interactions that evoke positive emotions through tactile.

Design method
This section reports the design method applied in the project activity. The approach is the
research through design that is defined as a research approach that uses methods and
processes from design practice as a legitimate method of enquiry (Zimmerman et al,
2010). The knowledge obtained from the research through design approach contribute to
see how these children interact to define the appropriate coupling of the physical and
computational materials in order to encourage their engagement with the tangible world.
Therefore, the understandings are grounded by iterative process between research and
practice in order to create tangible designs that reflect the initial search.
The purpose to provide emotional well-being moments is to decrease uncomfortable
feelings or negative emotions as well as to encourage social behaviors among cognitively
impaired children and pedagogues who participated in the design programme.
Subsequently, relevant user information is gathered, using video to reflect on the initial
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designs to envision how to evoke positive emotions such as; joy, amusement and
gratification. This approach will support to design qualities in the interaction that evoke the
intended emotions among children and pedagogues.
Research requires practice, so the tangible experiments reflect this exploration.
These experiments are supported by the quality of knowing; knowing in action, and they
are constructive design research (Schön, 1987).
As Schön states, practice supports reflecting the knowledge gained from the field, to then
encourage research to proceed from the practical learning (Schön, 1987). Artifacts
become embodiments of possible futures and designers can dynamically participate in
constructing the future.
The descriptions of the pedagogues as well as the attitudes of these children are used
during the field observations, allowing them to dynamically contribute to the artifacts’
development, to then use this knowledge to provide moments of emotional well-being to
them. Following, the research through design approach supports an evaluation that
guides to identify joy, amusement, gratification, or the lack of these positive emotions, as
well as additional annotations, which are significant for the emotional well-being
investigation.

Activity Overview
This section presents the method. The image below shows the timetable and structure of
the project activity providing an overall idea of the work in process during the collaboration
with the design research project.

Figure 1: Method and timetable of the project activity, September 2012. Alexandra
Abalada.
The study started with a literature review about the research design project as well as the
Snoezelen pedagogical practice. Subsequently, introductory meetings with the research
director of the project, as well as with the design researcher, the engineer researcher and
the industrial designer, were conducted. The meetings were valuable to obtain a deep
understanding about the research program, its values and how to support new forms of
interaction in the Snoezelen environment through tangible technology. After this period,
two guided visits to the Snoezelen space were organized to have a visual and a deep
understanding about the rooms’ environment. In addition to that, several meetings with
two Snoezelen pedagogues were carried to discuss some important issues, including
information about children with cognitive disabilities who spend time at the Snoezelen
rooms. Several videos with cognitively impaired children, interacting with previews
designs, were also presented and analyzed during these sessions. Additionally, it was
provided a visit to a school that works with children with sensory disabilities and supports
the design research project.
All the knowledge gained through field studies, theoretical readings, analyses of
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inspirational and related designs, two mind maps, the first sketch experiments with
physical and computational materials in the lab, supported to proceed with the first
tangible design; the Octopus.
In December, it was presented in the real environment to children and pedagogues at the
Snoezelen center. Therefore, the staff recorded the Octopus observation during one
month and was reported in early January by video recordings. The video material was
seen as a medium for reflection and to narrow down the investigation.
The aim for the first design experiment was to obtain a critical view on how physical and
computational materials were appropriated during the interplay between children and
pedagogues in Snoezelen environment. Thus, the first prototype was part of the research
through design approach, and has added a significant understanding in how to further
explore the material investigation. It supported to realize that tactile sense allows
cognitively impaired children to interact directly with the tangible world and a medium to
evoke positive emotions (Sonneveld et al, 2008; Pagliano 2012; Hourcade et al, 2011).
The figure 2, shows an eight-year old boy interacting with the Octopus prototype, in a
wheelchair, with the support of his pedagogue.

Figure 2: A-C presents an eight-year old boy interacting with the pedagogue and the
Octopus prototype, January 2013. Alexandra Abalada.
After this stage, a mood board was made to outline a visual representation about the
motivations through pictures and annotations. It supported to envision the atmosphere
and values in a better scope, where children and pedagogues are immersed, to prepare
for the ideation process.
In addition to the mood board, one mind map was done to outline the emotional well-being
investigation through touch sense. The mind map, presented below, enabled to outline
functional values in the tactile experience relating them to the emotional well-being
assessment.
#2) Functional values:
Tactility can attempt to
evoke positive emotions,
on cognitively impaired children;
#1) Functional values:
Tactility explores the
interaction between the

(emotional Well-being).
Eg.: The touch of a physical material
augmented by sound.

self and the tangible world
Eg.: learning in a playful and joyful

#3) Functional values:

atmosphere.

Tactility can develop social
abilities of children.
Eg.: Playing the artifact
with pedagogues and
having a rewarding and
meaningful

TACTILE

experience to them.

Figure 3: The Tactile mind map, January 2013. Alexandra Abalada.
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All the knowledge gained from the research and practice, supported by the research
through design approach, highly influenced the ideation for the subsequent design
intervention. All the activities mentioned, supported to know in action, to narrow down and
accomplish key design decisions, to then evaluate and proceed with the concept (Schön,
1987).
The following concept development stage had several iterations. The first tangible
sketches were seen as the foundational piece in the discussions with researchers and
Snoezelen pedagogues. All the experience of the pedagogues and the research team
allowed to have a general perspective and comprised both sides; research and practice
along the subsequent concept and prototype development.
The annotated portfolio was seen as a compiling way of documenting the knowledge
achieved through the exploration.

Concept Generation: Designing Qualities in the Interaction
The research through design approach supported to narrow down the emotional wellbeing investigation, defining the tactile sense as a medium to evoke positive emotions for
the particular group of children that were observed with certain sorts of cognitive
impairment such as; visual comprehension and memory disabilities. Following this stage,
four key design decisions were outlined, from the knowledge achieved with the first
tangible design (the Octopus), in order to support the qualities in the interaction for the
following concept.
Accordingly, the concept for the tactile and the material investigation should be:
adaptable/malleable, it needs to have a quick and fast type of feedback, it also requires to
have multimodal dimensions in order to let the child had a quicker perception, to foster
curiosity and imagination through tactile. Consequently, eight qualities were defined.

QUALITIES
Playability

to encourage a meaningful, rewarded = a positive experience

Responsability

To foster curiosity and imagination through an appropriate
combination of physical and computational materials

Pliability/Malleability

It should be malleable in children’s hands

Understandability

To provide a quick and fast type of feedback in order to be
understandable

Sensitivity

Soft textile materials should provide perceptive behaviors

Expressivity

Feedback reaction from the computational material or through the
surface of the physical material

Multimodality

Different layers of physical materials to enrich the tactile experience
through simple types of feedback

Versatility

It should be placed easily in any surface, be flexible according to
child and pedagogue

Figure 4: The eight qualities for the following concept, January 2013. Alexandra Abalada.
During the ideation stage, physical materials with tactile properties were selected; cotton,
felt, plastic surfaces for different layers, tulle as well as small size pieces of conductive
fabric. Different types of haptic tactile feedback were also considered; tap, rap, stroking,
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clutching, scratching and pressing. These tactile assets were connected to some of the
qualities in the interaction presented above.
In addition to that, it was confirmed the tactual properties of the materials (physical and
computational) required to have a good balance between volume and weight distribution
in order to let the prototype be malleable on children’s hands. Following, it was confirmed
cotton and felt were safe physical materials.
The concept evaluation was based on the knowledge achieved from the understanding of
the previous stage. The final evaluation was conducted in a meeting with Snoezelen
pedagogues, after presenting all of the four ideas in previous dialogues with pedagogues
as well as with researchers of the design research programme.

Figure 5: The concept, February 2013. Alexandra Abalada.
Understandings concerning sound as a layer to support the tactile exploration were
considered along this stage. According to Barrass, sound can be a source of additional
information that engages the user and increases the tangibility and sense of presence in
the haptic experience (Barrass et al, 2002). Other authors state the tactual properties of
the artifacts enhanced by sound facilitates the cognitive development as well as various
play skills such as joint attention as well as social interaction, in children with special
needs (Hourcade et al, 2012; Pagliano, 2012).
Accordingly research and practice, it was accomplished a sound layer should be
distributed all over the artifact’s structure, in order to let the concept be fully understood by
children. The sound layer attempts to guide the tactile exploration, allowing these children
have a faster type of feedback. Thus, sound was seen as a layer to augment the act of
touch.

Sketching and Prototyping
During this phase, two Arduino sketches were developed to discuss the presence of
abstract sounds that supported the tactile capabilities of the physical material.
Subsequently, a meeting with two Snoezelen pedagogues was carried. The purpose was
to let the pedagogues envision the appropriate combination of possible layers of the
physical materials and together construct possibilities that encourage the intended
positive emotions.
Different types of abstract sounds were investigated in order to not influence pedagogues
and children associating sounds already predefined to events and objects. The first sketch
was composed by a piece of conductive fabric as the input, when touched by users, and a
speaker as the output. The intention was to examine the type of sound generated by the
speaker. The notes produced by the sketch were turbulent buzz sounds in addition to that
the speaker had a low sound quality plus generated a narrow sound spectrum.
Accordingly, the sound spectrum provided by the sketch was not presenting a strong
connection to positive emotions, since it was not promoting feelings of happiness due to
its buzz noises and the limited sound scope.
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Figure 6: The first sketch experiment, February 2013. Alexandra Abalada.
Subsequently, another sketch with Arduino uno was done with two pressure sensors, one
flex sensor and a piezo, in a simple breadboard. All three sensors presented a broader
sound scope comparing with the speaker. The intention was to observe how they worked
together. The larger pressure sensor revealed to be the appropriate size for children and
pedagogues’ fingers. The output were buzz and beep notes evoking a turbulent, confusing
and chaotic atmosphere. Thus, it was not promoting a positive experience and not
supporting the tactile exploration of the artifact.

Figure 7: The second sketch experiment, February 2013. Alexandra Abalada.
An Arduino sound library was added in order to broad sound spectrum. This library, was
supported by the music instrument shield (capable to generate thousands of different
sounds) connected upon the Arduino uno. After testing the tone scale, it was verified the
Arduino library had the intended broad sound scope. Therefore, the melodic tones
provided by the library, were connected to the emotional well-being moments established
at the beginning. This issue was presented and evaluated with design researchers of the
design research programme. Following, the sketching stage guided to define the right way
to merge both materials (physical and computational) into a hybrid tangible form.
During the prototype development stage, the tactile haptic feedback (tap, rap, stroking,
clutching, scratching and pressing) was seen as a way to encourage tactile interactions.
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Figure 8: The music instrument shield connected upon the arduino uno, April 2013.
Alexandra Abalada.
The prototype was named during this stage as the Lively Friend. The time expressivity
provided by the coupling between the physical with the computational reminded a lively
form. Therefore, the name was influenced by the time expressivity. The act of touch to
learn more about the artifact can be seen as part of the children’s perceptual process,
encouraging them to construct meaningful interactions. The sequence of cause and effect
events, during the interplay, fosters a sensorial involvement, leading to an embodied
experience between users and the entity. As Svaenes states, both subjects can dialogue
in a symbiotic relation (Svaenes, 2013). The word friend ads a pleasant quality to the
intervention since is designed for and with cognitively impaired children.
As Barrass states, embedded sonifications can be seen as mode of information in things
(Barras et al, 2002). Therefore, sound attempted to foster curiosity and imagination. The
abstract sounds were seen as a way of expression and functionality, encouraging
perceptive behaviors; facilitating the cognitive development process as well as social
interactions among children and the Snoezelen pedagogues.

Figure 9: the Lively Friend prototype with four pressure sensors and two flex sensors
covering all the inside surface, April 2013. Alexandra Abalada.
Following, the three Snoezelen pedagogues agreed the physical materials were gentle for
children’s hands, moreover each element on the surface had a connection to sound,
creating a tactile soundscape. Additionally, they suggested a high quality speaker.
Three design researchers also interplayed with the Lively Friend at the workspace lab. All
agreed with the feedback provided from the Snoezelen pedagogues. Having a high-quality
portable speaker would augment the sound potential while children and pedagogues
explore haptics as a tactile feedback. Accordingly, it was decided to iterate the prototype
with a high-quality portable speaker and the properties of the sound were amplified.
Lately, it was confirmed the sound qualities were finally connected to the positive
emotions initially stated.
An additional meeting with two Snoezelen pedagogues was carried, following the
prototype adjustments. The aim of this meeting was to present the Lively Friend prototype
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before the observation with children, in order to envision how pedagogues would support
the children during the interaction. In figure 10, shows one of the pedagogues during the
meeting.

Figure 10: One of the Snoezelen pedagogues interplaying and acting to be a child with
visual and memory disabilities, April 2013. Alexandra Abalada.
Subsequently, both pedagogues mentioned the four texture buttons on the prototype’s
surface, supported by the abstract sound layer, encourage children to feel immersed in
the tactile experience. Both pedagogues said the prototype works well for cognitively
impaired children who have participated in the design programme.

Observing the tangible design with Children
As the children were introduced to the tangible design, it was seen how they interacted
with the prototype in a variety of ways, during one week. Throughout the observations, it
was considered the following demands: if the child felt encouraged to interact with the
Lively Friend prototype, if the child felt interested to interplay with the pedagogue, if the
interplay evoked joy and amusement, if the child felt anxious/stressed plus if the
interaction was rewarded to the child.
The position in the observation was not to interfere while children and pedagogues
interacted with the prototype in the Snoezelen context. Since it is a guideline established
by the design research programme, this posture allowed the children to be in the most
genuine Snoezelen atmosphere as possible. Video records were also conducted and it
was seen as guidance for prospect work pointing to future design venues.
The next two examples show how the prototype was used in as well as the behaviors that
were been registered during the interaction with pedagogues.
In figure 11, shows an eight-year old boy interacting with the prototype with the support of
the Snoezelen pedagogue. He is sitting in his wheelchair. In frame A, the prototype is
introduced to him for the first time by his pedagogue. After the introduction phase, he
looks and tries to stroke it with his fingers, in frame B, the pedagogue tries to approach it
closer to the child, plus in frame C, he suddenly places the Lively Friend prototype around
his neck, with the pedagogue’s support and continues to stroke its surface. The child felt
very curious and stayed some minutes stroking, clutching, pressing and scratching the
prototype’s surface and listening the sound very carefully.

Figure 11: A-C presents the eight-year old boy with the Lively Friend Prototype in his
wheelchair with the pedagogue, May 2013. Alexandra Abalada.
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The child laughed several times while he and the pedagogue were interacting with the
Lively Friend. It was seen sound augmented the tactile experience of the child. He
interacted during twelve minutes without any type of negative emotion identified in his
conduct. The tactile experience made him feel involved for a stable period of time.
Accordingly, it was registered moments of gratification. It was also observed feelings of
joy and amusement during the interplay, while the child was smiling to the pedagogue.
In figure 12, shows a twelve-year old boy interacting with the prototype with the support of
his pedagogue. He placed the Lively Friend upon his legs and stroked one of the soft
textures on the Lively Friend surface during some seconds. Meanwhile, he started to look
to the entire prototype and began to rap and press during some seconds its surface. It
was observed sound augmented the tactile experience of the child. He looked to the
pedagogue smiling and enjoyed during five minutes. It was observed feelings of
happiness; joy and amusement while the child was playing. The child did not feel
uncomfortable and felt confident while was interacting with the prototype and his
pedagogue.

Figure 12: A-B shows the twelve-year old boy interacting with the Lively Friend Prototype,
May 2013. Alexandra Abalada.

Discussion
The aim of the investigation was to study how physical and computational materials could
contribute for moments of emotional well-being for a particular group of children observed
in the research project with certain sorts of cognitive impairment such as; visual
comprehension and memory disabilities, with the pedagogues’ support. The study began
with a design space contextualization, in order to comprise understandings about the
context, the cognitively impaired children and the role of the Snoezelen pedagogues.
If theoretical studies, studies of the Snoezelen environment and analyses of related work
were important components for knowledge construction, it was with the focus on
designing the prototypes and study the effect of them in the actual environment, where a
research through design approach really made a difference in my investigation.
The research through design approach brought a number of benefits for cognitively
impaired children, and it represented an attempt to achieve an inclusive approach to
define appropriate emotional well-being moments to them such as joy, amusement and
gratification. Moreover, it supported to gather relevant user information acquiring
knowledge to create the intended emotional effects, to envision concepts that evoked the
intended emotions.
It was accomplished a long-term involvement with children and pedagogues have
facilitated design directions. Thus, it allowed children and pedagogues affect the ideation,
allowing an open mind-set of potential ideas rather than fixed judgments, exploring and
being critic along the study. According to Koskinen et al, the iteration between research
and practice enriched the design research process and propitiated affective and rich
interactions in tangible experiences (Koskinen et al, 2011). Thus, the knowledge was
grounded according outcomes from readings, as well as from the iterations between
pedagogues, children and designs. The descriptions of the pedagogues supported to
sustain valuable considerations along the ideation and the concept development of the
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tangible designs. They played a significant role in the investigation. Children had active
participation, along the design process as well as intensely during the Octopus
observation, supporting to narrow down the material investigation. Accordingly, the active
role given to users, during the iterative process, assisted to identify positive emotions.
In addition, the experiences from the design researchers also bring valuable annotations
to predict which types of experiences should be avoided. Based on past interventions a
constructive knowledge was carried to the emotional well-being exploration. Those
meetings and the experiments with the computational and physical materials, conducted
in the lab, were significant sustains to perceive important issues for the exploratory
journey on emotional well-being and tactile investigation.
The Octopus prototype was a vital piece in the research through design process. Thus,
the active children’s participation strongly influenced the investigation, contributing with
valuable knowledge for the following concept in how to provide those moments of
subjective well-being to them. New understandings were sustained about touch sense and
affective behaviors. Consequently, the needs of children and pedagogues supported to
accomplish understandings as well as to design qualities in the interaction of the following
intervention (the Lively Friend prototype). Those qualities, in the interaction, materialized
the tactile exploration, the empirical evaluation, the journey into the appropriate
combination of the physical and the computational materials in order to evoke joy,
amusement and gratification, increasing the self-esteem of the child.
During the Lively Friend observation, it was understood child and pedagogue enjoyed to
interact with the prototype. This immersive experience was provided by the tactile haptic
feedback. During the Lively Friend observations, it was registered the children felt
confident while were interacting with the prototype with the support of the pedagogues. It
was observed when children felt joy and amusement they smiled and looked directly to
pedagogues in order to continue to play. The pedagogues confirmed this behavior and
informed when they are tense, stressed or bored they simply don’t play. Thus, according
to this information, it was not registered any type of negative emotion. After the Lively
Friend observation, the Snoezelen pedagogues, who participated in the observation,
confirmed the non-figurative sound layer reinforced the tactile exploration, encouraging
the child to further explore the surface. The haptic tactile feedback encouraged perceptive
behaviors, evoking feelings of joy, amusement and gratification for great amount of time.
According to that, they confirmed it was a meaningful thus, a rewarded experience to the
children.
Concluding, all the fundamental knowledge provided from iterations, between the
research in the lab and the Snoezelen context in the field, would not be possible to
achieve only with theory and literature readings. In this study, research required practice.
According to Schön, my interventions were supported by the quality of knowing in action
(Schön, 1987). The main contribution to the field focused on how to make good design,
supported by the research through design approach.
In addition to that, an annotated portfolio was considered in digital support. It can be seen
as the exhibition, presenting part of the dissemination of knowledge that was obtained
along the tactile and the material exploration. Concepts and prototypes are complemented
through annotations as the annotations indicate the concept exploration through these
designs. As Bowers states, one cannot fully understand as a single item (Bowers, 2012).
Thus, it is a tangible way of documenting part of my research through design approach
through annotations and visual images and illustrations and it stays between the designs
and the general background theory from the investigation (Lowgren, 2013).
This paper, can also be viewed as an attempt to encourage the design community to
consider the emotional well-being topic that has gaining a steady interest and gaining
highlight since the last decade (Desmet, 2009). Consequently, it can be viewed as a way
to discuss opportunities about its assessment in inclusive design as well as interactions
that evoke positive emotions and contribute to the quality of life in disabled users of our
Society.
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Figure 13: One of the pages of the annotated portfolio, May 2013. Alexandra Abalada.

Conclusion
With this paper, the main objective was to present how the research through design
approach contributed to drive the exploration on design for emotional well-being in a
specific context. I presented and observed the design process and considerations to then
present the contribution this paper attempts to present for the design community.
If the project would have two years of investigation I would consider different contexts.
Although I believe I deeply investigated the issue, in the context I was committed and
obtained reliable answers to my research question during the activity time of the project
supported by the research through design approach. I hope this paper may attempt to
encourage the design community to consider the emotional well-being topic, in the design
process in inclusive design as well as out of this context, and to reflect the impact in
individuals and communities.
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Learning from others: A five-year
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Abstract
Design is about making our world a better place. Design education is a key factor in improving
the quality of life and we have to teach our future designers to be better listeners, observers,
storytellers and creators. A toolbox to help aspiring designers to seek insight through the
aesthetic experience of others is essential to develop their empathic abilities and to learn how to
think outside the box. However, it is surprising to realize that only a few design schools offer
courses, let alone approaches, to engage in such methodology. This kind of toolbox was created
in a pedagogical integration project conducted at the University of Montreal School of Industrial
Design and was the result of five years of workshop teaching. Thus, this paper proposes a
critical reflection on pedagogical challenges met in teaching empathic design practices. The
observations collected in the workshops allowed three types of findings: the a prioris, the
learning experience, and the limits of the creative integration of data. As a way to integrate
research based-tools to support and defend design strategies, the approach presented in this
paper allows the use of more refined methods to teach empathic design.

Keywords
Empathic design; workshop teaching; user experience; design insights; design thinking

Acknowledgements
We are grateful to the teachers who shared their experiences and observations following the
workshops: many thanks to Itai Azerald, Marie-Suzanne Désilets, Christian Barré, Hugues
Marier, André Keilani, and Cédric Sportes.
Design is about making our world a better place. To achieve such a goal, we have to understand
each other. We have to listen and see the points of view of people who are committing
themselves to their everyday life, and then tell their stories and imagine ways we can make their
lives better. We, as designers, can influence our visual and material culture and it is a
tremendous responsibility. Empathic design is embedded in recent user-centered approaches
where information on future users is collected from their everyday life to generate insights for
designers and, in this way, making it easier for the designer to relate to them and to understand
their perspectives. When used at the beginning of the design process, empathic design is
particularly useful to identify design opportunities and develop relevant products and/or services
(Postma, Zwartkruis-Pelgrim, Daemen & Du, 2012; Leonard & Rayport, 1997; Köppen & Meinel,
2012).
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It is important to emphasize that empathic design is gaining in popularity and that it requires the
learning of a new set of techniques astringed from traditional design practice (Postma, Lauche &
Stappers, 2012; McDonagh & Thomas, 2011; Holt, 2012; Köppen & Meinel, 2012; McDonagh,
2008). Moreover, it offers a look at the overall picture regrouping different design approaches
(i.e. participatory design, collaborative design, co-design or ethnographic design) developed in
the 1960’s (Sanoff, 2000; Sanders & Stappers, 2008; Sanders & Chan, 2007). Thus, these
approaches are meant to guide designers in gaining a better understanding of complex design
issues by understanding the everyday life of people.
Furthermore, empathic design can be linked to design thinking through its research methods for
the gathering of information used to define a design project (Kimbell, 2009, 2011; Köppen &
Meinel, 2012). Ultimately, empathic design thrives to shape a design project by using a set of
approaches, techniques and tools meant to understand creatively user’s experience in their
everyday life and translate it into a product and/or a service (Postma, Zwartkruis-Pelgrim,
Daemen & Du, 2012; McGinley, 2012; Köppen & Meinel, 2012; Thomas & McDonagh, 2013;
Fulton Suri, 2003). However, empathic design must not to be confused with user-centered
design. In fact, user-centered design is primarily concerned with the functional usage of a
product and little with the overall experience brought by it like empathic design is seeking to
accomplish.
Cope & Kalantzis (2011), addressed the role of the designer in a design project by noticing the
importance of the stakeholders, and the actions and emotions arising from a design issue. More
importantly, the authors suggested that the designers should put a particular attention on the
meaning and experience of a product for the stakeholders. Thus, the authors proposed that the
role of a designer is more frequently the one of mediator, facilitator, matchmaker and educator.
Consequently, designers who use empathic design approaches, where a design issue is
addressed by looking at it through the eyes of a user, must adopt a humble attitude in their
practice by being sensitive to the perceptions and preoccupations of the users.

Empathy, what do you mean?
Brunel & Cosnier (2012) define empathy as having a ‘sixth sense’: intuitive and instinctive. Three
dimensions can characterize empathy: cognition (i.e. the ability to understand others, to share
their representations - thoughtful empathy); emotion (i.e. the ability to feel and to share our
emotions, to perceive our affects - affect empathy); and behavior (i.e. the ability to imitate or
coordinate our actions with others, share our actions and reactions - action empathy). Cosnier
(1997) also say that empathy expresses itself through the understanding of other’s intentions,
the sharing of an emotion without feeling it ourselves, contagious behaviors, the feeling of
sympathy towards a person with whom we share values (i.e. empathy is not the equivalent of
sympathy). Therefore, empathy is an attitude that allows us to consider the thoughts and
feelings of another person and to put ourselves in the other person’s shoes. For their part,
Köppen & Meinel (2012), defined empathy as the ability to understand the world (social
cognition) and the ability to feel connected to the emotional experience of other’s without living it
(emotional construction).
Precisely because empathy is such a dichotomous construct between affective and rational
capabilities, an education focusing on building empathy needs to be double tracked. This is
realized on the one hand by teaching methods and tools (rational/cognitive) as well as
imparting mindsets and, on the other hand by an empathetic culture (emotional) (Köppen &
Meinel, 2012; p.5).
In 1997, Dorothy Leonard was one of the first authors to address empathic design in product
design (Leonard & Rayport, 1997; Köppen & Meinel, 2012). She suggested that design was
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intimately connected to empathy in its process when finely examining the usage context and the
user experience. Therefore, empathic design can allow the fulfillment of needs that are difficult to
address at first sight without the observation of experiences in ordinary life (Leonard & Rayport,
1997; Black, 1998; Köppen & Meinel, 2012).
Köppen & Meinel (2012) suggest that empathy in design divides itself in three components and
that teaching it is not only a question of learning the techniques (cognitive and rational aspects)
but also a change in attitude, a need to a new mindset (emotional aspect). Consequently, the
authors reveal that empathy in design implies to learn to be empathic towards the users, to
empathically communicate insights from users to the design team and to develop empathic
teamwork within a multidisciplinary context. Moreover, Thomas & McDonagh (2013) emphasize
that a young designer needs to be taken outside of his comfort zone and away from his
references in terms of experiences to be empathic towards users. In other words, to acquire
empathy, a designer needs to understand and comprehend intrinsically the position and attitude
to adopt. In this way, the introduction of empathy notions in the workshops can offer an
opportunity for young designers to take interest in the experience of others, to comprehend
various stereotypical models and to avoid self-referencing (Thomas & McDonagh, 2013). This is
even truer when considering vulnerable users with handicaps or living extreme situations.
Furthermore, when designers take interest in possible users, they retrieve information and
identify insightful design avenues that are more appropriate and more human. Thus, to teach
this kind of methodology requires pedagogical tools that allow students to seize the diversity of
human experiences and to translate them into adapted, attractive and appropriate products that
respond to the design issue being studied (Thomas & McDonagh, 2013).
The five-year experience of teaching a workshop at the School of Industrial Design at the
University of Montreal allowed us to explore and analyze the subject matter. The workshop was
taught between 2007 and 2012 in the wake of a four-week class. In addition, one of the authors
also supervised the final work of graduating students at the School of Industrial Design at the
University of Montreal that used the same methodology. Design issue studied in this context
were: the experience of taking medication outside of the home, the medical identification in
everyday life (i.e. Medicalert bracelets), the daily ride on the subway, the carrying of objects in
public transportation, memento and the urban furniture. The approach aspired to study a design
issue and take into account the users’ experience to define a design project from their
perspective. Thus, students did not have a preconceived idea of what they were about to design
and chose their project by defending the relevance of their design idea.
At first, the workshop aimed at understanding the user’s aesthetic experience, but it rapidly
changed to capture the experience of the users environment: the objects that composed it and
how they appreciated it cognitively and emotionally. In this respect, aesthetic did not only refer to
the object’s appearance, but also to the user’s sensitive and sensorial feelings towards the
environment; aesthetic is the analytical sphere of attention, sensations and perceptions
(Highmore, 2008; Gagnon, 2012). In this perspective, an aesthetic experience and the
appreciation of an environment or object is related to its form and characteristics, but also to its
use, the activities that it allows, the cultural or social models, the individual experiences and
values, and the emotions that are generated.

Approaches used in the empathic design workshop
A pedagogical tool was developed within a toolbox that included methodology model-sheets to
help understand design issues with techniques used to create personas and design scenarios
(Gagnon, Côté & Barré, 2012). Approaches presented in the toolbox were drawn mainly from
traditional methods of inquiries and analyses taken from qualitative research seen mainly in the
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ethnographic and anthropologic tradition (Bisson, 2004; Bisson & Gagnon, 2005). At this point, it
is important to mention that two of the teachers (and the authors of this paper) were trained in
qualitative research tradition and more specifically with the grounded theory tools to realize fine
interpretations of phenomena with the construction of conceptual categories leading to the
synthesis of the studied subject. This is pretty close to what Köppen & Meinel (2012)
recommended with the introduction of the notion of metaphor used in empathic design with the
analysis and synthesis tools. Thus, they also suggested the use of the persona technique, which
we also promoted in our approach.
The techniques presented in our toolbox were created to sharpen skills like listening, seeing,
telling and imagining in young designers. In a world where professional designers need to
integrate research tools to defend more appropriately their design strategies, this approach
helps designers develop a more refined analytical method in the creation of a design strategy. In
that perspective, these tools relate to what is currently called by many the ‘design research
methods’ (Sanders & Chan, 2007).
The toolbox was created with four distinct activities, which had, as a goal, the understanding of
the user experience in order to integrate it insightfully in a design issue. First, these activities
seeked to develop empathic competencies needed to understand an experience or an
experience context. Thus, a design student improved his listening and seeing abilities in
analyzing the user experience. Second, the student was invited to create a persona using the
information he gathered. Thirdly, this technique allowed a recapture of the user experience
through a fictional character and a scenario. Finally, the approach’s objective was for the student
to find new design ideas and opportunities linked to the information discovered during the first
two stages.
The toolbox did not include all the techniques or methods that are available to designers. The
tools presented to the students were chosen, on the one hand, to acquire techniques needed for
this kind of approach and, on the other hand, to explain furthermore the ones which are the least
defined in the current published literature. The tools available to designers to help them acquire
more knowledge on users and inquiry techniques are mostly derived from ethnographic
techniques. With this toolbox, students were invited to learn the bases, which are the semiconducted interviews and the observation techniques and adapt them to the other techniques
when needed in the construction of their design project.
Understand and capture user experience
At this point, it is important to remember that the model-sheets of the toolbox were divided in
four activities: listening, seeing, telling and imagining. The goal was for student to acquire the
techniques needed to understand and capture user experience. In the following, we will explain
briefly these four activities and their related techniques.
Listening
The purpose of this model-sheet was for student to engage in a semi-conducted interview for the
construction of a persona based on real life experience and ultimately, to create a realistic and
sensible scenario. The students were given information on semi-conducted interviews through
semi-conducted interview guides, participant recruitment methods, ethical proceedings, first
impression notes, storytelling and generation of themes and insights from the collected data.
A semi-conducted interview is a qualitative method to collect in depth data. It is not a survey or a
focus group. This method is meant to acquire the point of view of a person on a particular
phenomenon through open-ended questions. The interview aims to collect the knowledge of the
person being questioned through a semi-structured conversation where the designer is an active
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listener. In the end, this technique is meant to detach ourselves from our experiences and to
consider the design issue from the standpoint of the users. Then, it is possible to share the
experience of others through storytelling where the experience is described sensibly and
realistically. The story told should insist on the lived and felt experiences of a person and not on
a succession of facts and disembodied actions. We should know who the person is; how and
why she/he acts that way, what she/he likes and dislikes, what are her/his motivations, what
restrains or bothers her/him, how she/he interacts with the environment, what she/he thinks, etc.
Moreover, the students should be able to put forward themes and metaphors declined from key
ideas extracted from the interviews (Köpenn & Meiner, 2012). Afterwards, these themes and
metaphors could be merged and generalized to meet different categories (i.e. actions, feelings,
lived experiences, contexts, locations, uses, practices, etc.). What we are looking for are insights
declined from interviews to acquire a new and original standpoint on a design issue.

Fig. 1: Qualitative inquiry. Lucie Brillouet’s final student project, School of Industrial Design,
University of Montreal, 2011.
Seeing
This model-sheet was for students to find design opportunities in known and/or unexpected
places by staying sensitive and vigilant towards the environment. Ultimately, the students were
invited to improve the quality of life of the people who interact within that environment. Thus, the
students had to learn an array of techniques to make the inventory of places and objects related
to the design context studied. They had to note observations on the experience of users
(behaviors, uses and feelings) associated with the chosen design context; to record thoughtless
acts, to analyze visual data and finally, to create a storyboard with all the collected information.
In the end, making the inventory of a define space offers the possibility to identify and take into
consideration objects, equipment, materials, and architectural or landscaping elements.
Moreover, observing the user experience in situ helps the understanding of a design issue from
their standpoint. In other words, it means putting ourselves in the shoes of others to see the
issue from their points of view; to look at a situation from a different standpoint and develop a
profound comprehension of the user’s experience that goes beyond our preconceptions. In this
way, a real empathy towards the users is developed and it guides the design project insofar.
Thus, the observations helps to validate the listening data collected through the interviews and
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to link what was said and what was seen in reality. Finally, the seeing part of the toolbox offers
the possibility to discover new design avenues that a design team would not have collected if
they had not analyzed the environment of a given design issue.
Furthermore, the students were invited to add a more expert perspective to their work by adding
a visual analysis of the elements met in the design context and therefore to support the user
experience observation. At last, a storyboard can be created to synthesize the information
collected through the sequencing of the events met in the studied situation. However, this tool is
not the only one that could illustrate the synthesis. The customer journey is another tool that
could be used amongst others.

Fig. 2: A memento map. Claudie Rousseau’s final student project, School of Industrial Design,
University of Montreal, 2011.
Translate and interpret the experience creatively
Telling
This model-sheet was meant for students to translate their findings from the interviews and
observations into a persona and a scenario. A persona is a fictional construction based on a real
person to communicate the user’s needs, expectations, experiences, lifestyles and ways of
using products or services (Miaskiewicz, 2011). Grudin & Pruitt (2001), say that the persona
technique allows designers to go beyond traditional user-centered design approaches. Thus,
when combined to other methods, the persona technique developed as a tool in synthesising the
data, offers a profound understanding of the relation between users and products or services
without integrating preconceptions into the design project.
Moreover, the persona is not an invention; it is thoughtfully built with the information collected
from interviews and observations. A persona is not a stereotype and consequently, has to
exceed clichés and generalities (Turner & Turner, 2011). In short, the creation of a persona is
the collection of information of a design issue from a user standpoint, and to fictionally transpose
it. Every persona is presented thoroughly (age, gender, social status, occupation, location,
profession, values, beliefs, motivations, ambitions, etc.) and their experience of the design issue
is submitted in the form of a scenario (actions, appreciation, depreciation, feelings, perceptions,
etc.) (Van der Lelie, 2006).
In addition, the personas and scenarios offer anonymity for participants in the interviews and
observations by only using pertinent information to the design issue without adding personal
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information. It is interesting to emphasize that personas and scenarios can be created by
combining interviews and observations to enrich the studied design issue.

Fig. 3 “It was his work chair “.Claudie Rousseau’s final student project. School of Industrial
Design, University of Montreal, 2011.

Fig. 4 Memento issues. Claudie Rousseau’s final student project. School of Industrial Design,
University of Montreal, 2011.
Imagining
This final model-sheet was meant for students to define design opportunities by the identification
of insights and critical points within design issues. At this point, it is time to analyze the results
from the data collection; what had been heard, seen, told and imagined to define a design issue.
The goal is to magnify important aspects of the design project discovered through the previous
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qualitative research. In other words, the students had to identify design insights and critical
points depicted from the description of personas and scenarios realized earlier to understand
and guide arising design issues.
The main idea is to suggest and explore design issues by generating questions from the insights
found previously to better identify the design possibilities lying within them. The purpose of this
imagining stage is to identify inspiring and relevant design issues to meet user’s needs and
ultimately make their lives better.
Thus, the definition of design opportunities must be a direct response to design issues. The idea
is to propose context interventions improving user experience. However, the propositions must
be presented summarily and in a general manner without too much detailing. The objective is
not to provide a final design concept; it is rather to submit design propositions answering
previously identified design issues without putting much attention on production details. What is
sought after is a general design concept arising from user’s expectations and integrated in the
context of the design issue.

Fig. 5: Preliminary criteria: randomness, usefulness, proximity, secrecy, living area, time.
Claudie Rousseau’s final student project. School of Industrial Design, University of Montreal,
2011.

Observations and results
Five years of teaching a workshop on empathic design allowed us to learn from this experience
and refine our approach. The paper is therefore based on the observations shared by the eight
teachers who participated in the workshops throughout the years. Without going into details, the
methodology used to analyze the collected observations rests on a qualitative and exploratory
approach seeking to conceptualize categories to help the understanding of a defined
phenomenon (Paillé & Mucchielli, 2003). Thus, the conceptual categorization of the observations
collected in the workshops allowed the emergence of three types of findings: the a prioris, the
learning experience, and the limits of the creative integration of data.
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The a prioris
We noticed that some students showed reluctance towards the user experience and especially
towards qualitative data. In fact, it seemed that these students gave a priority to quantitative data
over the subjectivity related to the approach. A tendency to extreme relativism was also
observed in those students even though we were teaching intersubjectivity and its ability to
make the world understandable and liveable for us because we are sharing similar experiences
and can relate to one another. Furthermore, these students easily discarded information
collected directly from the users because they did not consider them experts of their
experiences. For example, in one of the worshops students had to investigate the problematic of
taking medication outside of the home. The first insight discussed was «Ziploc® in a pocket», in
other words, people often used a flexible container to transport their medication because it was
considered more practical than a rigid bottle. However, none of the students were inspired by the
soft and flexible material insight and the majority proposed a rigid container for this design
challenge. In a way, they were afraid of being told what to do and of being limited in their
creativity by non-designers. This is especially interesting because even some teachers in design
schools have a difficult time adopting this kind of position. However, this did not concern the
teaching staff of the workshops mentioned in this paper.
The learning experience
New perspectives are available to young designers with an empathic attitude:
•

•

•

Designers can question stereotypes and avoid caricatured personas (i.e. an old woman
with a cane, a business man in a navy suit, a hip teenager, etc.) The first years of
teaching the workshops showed us that students often put aside information from their
interviews to simplify the design problematic and translate their findings into stereotypes.
For instance, the students categorized people by age, profession and activities; those
actions tend to diminish the range of individualities and thus, identify people in regard to
socio-economic status. For example, some students described the teenager they
interviewed like a typical girl from an American television show; a beautiful young
woman, hip, well dressed and sexy. By doing so, the definition of a design problematic is
too sparse and therefore, lacks in credibility.
Designers can open their minds and discover unexpected design issues (i.e. illiteracy
across every age group, sickness in young people, new family patterns and issues
related to it, etc.). For example, a group of students, while investigating the problematic
of taking medication outside of home, didn’t consider age stereotypes and created a
persona with the information from the interviews of a young woman and an elderly
woman. In doing so, the design insight emerging from that persona was about the
personalization of the containers; religious icons in the case of the elderly woman and
pop culture icons for the young woman.
Designers can have fun while putting themselves in the shoes of others (i.e. taking the
place of another person for a day, new ways in approaching people, having fun while
making discoveries, etc.). This kind of experience can be very positive and rewarding
(Köppen & Meinel, 2012).

The limits of creative integration of data
Some students showed difficulty in translating user’s experiences into design opportunities. In
fact, during a workshop dedicated to the experience of taking the subway, no students explored
the relations between signalisation and orientation (up and down, «perdre le nord», etc) as a
way of identifying cultural geography and/or cardinal orientation and translate it into a poetic
design intervention. However, it seems equally complex to interpret these experiences in the
9
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actual design practice (Postma, Lauche & Stappers, 2012; Köppen & Meiner, 2012). Postma,
Zwartkruis-Pelgrim, Daemen & Du (2012) also noticed it in design teams. Thus, the creation of
personas can be very useful but the emotional aspect of the experiences collected through
interviews is often wasted during the design process. In this perspective, Postma, Lauche &
Stappers (2012) proposed the introduction of an analytical framework to share with co-workers
and, in this way, rapidly focus on organizing the collected data to prevent losing fine information.
In this is way, the authors also suggested organizing the design process within a framework
developed through the literature linked to the chosen design issue. Finally, some students did
not understand the argumentative and strategic role of the approach to justify the design project.
Nevertheless, the mentoring of students in that perspective helped some students understand
the validity of these methods. For instance, in a workshop on the experience of taking public
transportation, a group of students interviewed an elderly woman who declared having trouble
orienting herself in the subway. This person explained that she preferred asking someone for
directions when taking that type of transportation. The more the students explained their
interview to the teachers, the more it became apparent that the elderly woman seemed to be
illiterate. This is the reality of almost half of Quebec’s population1 and therefore, has important
design implications when undertaking a communication and guidance system. Moreover, in an
academic environment where the students are more educated than most of the population this
kind of acknowledgement is often overlooked.

Conclusion and discussion
One of the purposes of the workshops was to shatter the star designer myth, the almighty
designer illusion! In this perspective, Binder et al. (2011), based on Bruce Nussbaum’s text
(2007) - Are Designers Enemy of Design?, talked about the perceptions of design by members
of its community. On the one hand, Nussbaum (2007) indicates that designers seemed to be
reluctant in integrate the standpoints of ordinary people to create products with them.
Furthermore, Nussbaum stresses that designers can change society but that the opportunity
appears to be underestimated by designers themselves. In fact, these concerns are more likely
reflections of the myth of the almighty designer that is still promoted in the design community.
Thus, most of the reactions from the designers were linked to the notion of good design, which
puts emphasis on the possibility of preventing inconveniences as an inherent expertise. In such,
the idea that a good designer is already preoccupied by users or ecological issues are recurring
and moreover, that good design can be perverted by marketing or business considerations.
In the light of these discussions, Binder et al. (2011) suggested some challenges for design in
their book’s foreword:
•

•

An important transformation in design practice is happening where multidisciplinary
teams of professionals from multiple horizons (i.e. human sciences and engineering) are
involved. Therefore, the hegemonic tendencies of designers as well as the narrowmindedness of some disciplines resulting from silo-based approaches tend to constrain
collaboration between parties, making it still too often unproductive and ineffective;
A definition of what quality means in design is still an important and contentious point to
address in relation to the aesthetic and appreciative relation between a person and the

1

According to the results of an international inquiry on adult literacy and skills, 49 % of
Quebecers, aged from 16 to 65 years old, have reading difficulties. Moreover, 800 000 adults
are illiterate. Source:
http://www.fondationalphabetisation.org/adultes/analphabetisme_alphabetisation/
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•

environment. Therefore, we have to ask ourselves what is a valid judgment on design
and who is entitled to address it;
An inquiry on innovation and design should take place to define, amongst others, the
accuracy of what makes a good design and, if it necessarily includes the innovation
factor and vice-versa.

The idea is to acquire a better understanding of the role of creativity and innovation in our
society through its underlying models to encourage the interpreter or mediator status of the
designer (Kripendoff, 2006; Verganti, 2009). Moreover, it should promote the strategic role of the
designer in the development of innovative design avenues (Cope & Kalantzis, 2011). Besides,
Verganti (2009) underlays that the knowledge of tools and techniques in design is insufficient
and that design is first and foremost a capacity to interpret the world and make sense of it
through the creation of products and services. In that perspective, design must develop
frameworks allowing the analysis of contents and the identification of stages in the design
process (Postma, Lauche & Stappers, 2012). Hence, Postma, Lauche & Stappers (2012) found
that professional designers had a difficult time analyzing contents that requires knowledge in the
social sphere. In fact, the authors suggested the use of the Activity Theory framework to help
designers organize the collected information. However, this kind of framework does not grasp
the emotional dimension enough and strips away a significant part of the richness of the
collected information.
In fact, many believed that integrating data emerging from user perspectives in the work of a
design team requires an open-mind and a wide range of knowledge (IDEO, 2011; Köppen &
Meiner, 2012). Therefore, multidisciplinary teams composed of social science experts and
design experts are recommended. Furthermore, teachers should be trained or have an
education background with anthropologic and ethnographic methods to be able to work with the
kind of data issued from these methodologies. In the case of the workshop teaching, the time
allowed for students to acquire these tools should be spread out on several months. However, it
is was not the case of our teaching experience where students were only allowed four weeks to
accomplish the work.
Nowadays, design professionals increasingly need to integrate research based-tools to support
and defend their design strategies. Thus, the approach presented in this paper allows the use of
more refined methods to analyze and develop design strategies based on empathic approaches.
In the end, the toolbox created in the case of the pedagogical integration project conducted at
the School of Design of the University of Montreal is not only useful for students but also for
design teachers and professionals wishing to offer a better monitoring of design projects in line
with a better understanding of user needs and aspirations. The tools and techniques talked
about in this paper are linked to what is often called ‘design research methods’ that offer design
professionals a better view on design issues and thus, a better guide in making design choices.
There is no doubt that the teaching of these methods is useful, but they have certain limitations
like it was discussed before. Maybe time will enable us with an even better apprehension of their
limits in order to integrate them even more creatively in design projects.
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Abstract
This qualitative study explores the methods that chefs use to create innovative marketable
product and compares these findings to other design tools. This study is based on a series of
interviews with locally recognized chefs in Minnesota and observations of them in their kitchens
in order to understand the details of how they conceive and develop dishes from preliminary
concept to final plating and user consumption. This paper focuses on idea generation and
discusses two key findings: first, the variety of idea generation techniques presented by the chefs
can be classified into the creativity tool SCAMPER (substitute, combine, adapt, modify/magnify,
put to other use, eliminate, reverse/rearrange); second, chefs evoke the theory of MAYA or Most
Advanced Yet Acceptable when innovating new dishes, which implies making novel changes
while remaining relatable to the consumer. Other reoccurring topics in the interview discussion
of food innovation include play, surprise, and humor.

Keywords
Food, chefs, creativity, innovation, SCAMPER

Introduction
Currently we are in an “experience economy” (Pine & Gilmore, 1999), where consumers seek out
experiences that intrigue, innovate, and inspire. Chefs are expected to create dining experiences
that go beyond offering quality product. In a sense, chefs can be viewed as designers; their
professional kitchens acting as design studios and manufacturing plants, innovating and
transforming ingredients for small-scale production; the design outcome is an edible consumer
product that requires design for evoking complex multi-sensorial experiences of specific
consumers. To achieve this, the chef must understand their target market in order to create
appropriate and desirable products. They must continually adapt to changing trends and
consumer needs to maintain the economic viability of their product. When the chef develops a
new product, they must consider the interaction, the emotional reactions, the visual aesthetic, the
cost, and the reproducibility.
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Fig 1. Chef Jamie Malone of Sea Change, Minneapolis plating a dish
As a designer, the chef follows a process when developing innovative dishes, which involves
idea generation, testing, iteration, and refinement. The focus of this paper is on the early stages
of design, specifically methods of idea generation and inspiration.
In this study we interviewed a series of locally acclaimed chefs in Minnesota, USA, about their
practices of developing new dishes in order to better understand what techniques they use in
their creative processes. If processes are similar to the methods designers use in other fields
such as industrial design, perhaps chefs could learn from existing design tools and designers can
learn from chefs. This paper will lay forth our research methods and detail our understanding of
how individual chefs approach the creative process with examples from specific dishes.

Background
Chefs and Design Process
With a demand for systematic culinary innovation, chefs commonly undertake the basic creative
process of ideation-experimentation-iteration, similarly to a design process used for general
consumer products. The culinary innovation process outlined by Ottenbacher and Harrington
(2007) in Figure 1 is very similar to a generic product design process (Ulrich & Epinger, 2011).
Table 1. A comparison of the process of product development and culinary innovation
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A Generic Product Design Process
(Ulrich and Epinger, 2011)

Culinary Innovation Process
(Ottenbacher and Harrington, 2007)

Planning

Inspiration, Strategy Generation

Concept Development

Idea Generation

Concept Review

Screening

System Level Design

Trial and Error

Detail Design

Concept Development

Testing

Testing

Production

Commercialization

In this study we focus on the first two stages of these processes, planning and idea generation.
A creative product is more likely to get a positive response from consumers (Horn & Salvendy,
2009), thus an dish perceived to be innovative is more likely to sell in a commercial setting.
Modernist cuisine or “molecular gastronomy” is the term given to food preparation with “novel
combination of ingredients and preparation methods” that is more open to scientific approaches
(Van der Linden et al, 2008). It requires chefs to shift their focus from functionality to experience,
as with other design-focused industries (Henn, 2013). Examples of successful pioneers of such
an approach include El Bulli in Catalonia, Spain and the Fat Duck in Berkshire, England.
There is minimal official records or academic literature about the creative processes that chefs
use to produce innovative dishes. Thus we looked to books published by two chefs
internationally acclaimed for their innovative approach to cooking, Ferran Adria of El Bulli (Adria,
Adria & Soler, 2010) and Grant Achatz of Alinea (Achatz & Kokonas, 2008).
At el Bulli, a rigorous method of experimentation and recording results is the backbone of the
culinary design process. When a chef finds an idea they want to explore, they proceed to
experimentation with thorough documentation, and finally to analysis and testing through tasting
from both the chef team and customers:

!
The idea is developed by using one or more of the creative methods or by working
intuitively. Tests are carried out, and the results are documented with photographs and in
the creative notebooks...the tests are analyzed using the chefs’ mental palates...Final
testing takes place and results in a prototype, which is developed into a dish in the
kitchens at el Bulli. The new dish is served to guests... and their feedback is collected
(Svejenova, Mazza & Planellas, 2007)
Chef Achatz, for whom “creativity is primarily the result of hard work and study,” begins the
ideation process by considering materials, tools, and techniques (Achatz & Kokonas, 2008).
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Achatz describes his process as beginning “somewhere in the back of my mind: what ingredient,
what manipulation, and how many permutations. The equation becomes more complicated, and
usually takes a few wrong turns, before we find the answer. But it all boils down to the same
logical process that can often only be identified in hindsight” (Achatz & Kokonas, 2008). Though
Chef Achatz simplifies his methodology to just material and modification, his end product must be
marketable to support his creative impulses. Both Adria and Achatz provide a list of their creative
methods that they use in developing new dishes. This is shown in Table 2 with similar methods
listed side by side.
Table 2: Comparison of the Creative Methods Described by Chefs Adria (Adria, Adria & Soler,
2010) and Achatz (Achatz & Kokonas, 2008)
Ferran Adria
(Adria, Adria & Soler, 2010)

Grant Achatz
(Achatz & Kokonas, 2008)

Traditional/Local Cuisines
Influences from Other Cuisines

Global Awareness (cultural inspiration)

Technique-Concept Search (new ways of
cooking or transforming an ingredient)

Technology (transforming ingredients using
new technology)

Techniques and Concepts Applied to
(different) Food
Association (making connections)

Bouncing Flavors (free association), Profile
Replication (flavor parody)

Inspiration (pulling from outside domains)

Global Awareness

Adaptation (recreating the familiar)

Form Mimicking (parody in form)

Deconstruction (separating components)
Minimalism

Ingredient Expression (highlighting a single
ingredient)

Changes to the Structure of the Menu

Reversal (inverting the presentation, order,
main ingredient, etc.)

New Ingredients

using Special/Rare Ingredients

the Senses as a Starting Point

Aroma (intentionally adding smells), Bouncing
Flavors

The Sixth Sense (provoking a deeper
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response through play, surprise, irony, etc)
Symbiosis of the Sweet and Savory Worlds

Bouncing Flavors

Commercial Food in High-End Cuisine
(parody)

Reversal

New Ways of Serving Food

Custom Serviceware

Changing the Structure of a Dish (redesigning
the presentation)

Reversal, Texture Manipulation

A close reading of these two chefs’ processes of innovation reveals that they are involved in and
recognize their own systematic approaches to creating new dishes. Yet the definition and
classification of the related activities and procedures remain inherently ambiguous and thus are
not explicitly articulate. This is not entirely unexpected as innovation and its management is a
complex process with a wide range of contributing factors. For example, finding inspirations for a
new dish alone can occur based on multiple factors. In a prior study interviewing 12 chefs of
Michelin Star restaurants in Germany, chefs were asked where their inspiration comes from in
developing new dishes. In order of percentage reporting, chefs found inspiration from
colleague’s restaurants, literature, new technology, food markets, television, traveling, prior
employment, and customers (Ottenbacher & Harrington, 2007). Thus culinary innovation requires
inquires into related artistic and technical tenets to find novel connections. This maps to the
Associative Theory of Creativity which states that the creative act, whether in poetry or science,
depends on discovering analogies between two or more ideas previously thought unrelated to
meet specified requirements or are in some way useful (Mednick, 1962).

Related Theories and Techniques of Design Innovation
Design-led innovation or design thinking has received increasing attention from fields that were
not traditionally associated with design such as business management (Verganti, 2009). In this
section we will define terminology that is often used in design industry.
Innovation is the embodiment, combination or synthesis of knowledge in original, valued new
products, processes or services (Luecke & Katz, 2003). Innovation can be radical or incremental.
Radical innovation involves creating a completely new market that did not exist before whereas
incremental innovation is at a smaller scale involving new features, improvements, and changes
to existing items in an existing market (Garcia and Calantone, 2002).
Adria recently published his “Notes on Creativity” as a collection of drawings. In this museum
exhibit and accompanying publication, Adria presents a hierarchy of creativity, which he calls the
“creative pyramid” shown in Figure 2 (Hamilton, Adria & Littman, 2014). At the top of the pyramid
is technical-conceptual creativity, which represents the starting point future innovation. This type
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of creativity could be termed invention. The example Adria uses is puff pastry, which at one point
in time was a new technology/process/material in the culinary world. A step down on the
pyramid is combinatorial creativity, which could be termed innovation. In this example, it is
finding non-obvious uses for an existing material or technology such as transforming puff pastry
into a tart. Another step down the pyramid is evolution of previously-created recipes, which could
be termed incremental innovation.

Fig 2. Creative Pyramid by Ferran Adria (2014)
There are many tools that designers use to innovate product and services. The following are a
selection of key design tools and principles that are related to making novel modifications to
result in the innovation of product.

SCAMPER
SCAMPER is an innovation tool developed by Bob Eberle (1972) based on thinking strategies
from Osborn (1963). SCAMPER is a mnemonic acronym that stands for Substitute, Combine,
Adapt, Modify/Magnify, Put to other use, Eliminate/Minify, Reverse/Rearrange (Eberle, 1972). All
of these constituents of SCAMPER are about making incremental changes to known entities to
produce something novel.
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MAYA
The principle of MAYA (Most Advanced, Yet Acceptable) coined by mid-century industrial
designer Raymond Loewy suggests that social acceptance of innovation requires a connection to
expectations (Loewy, 1952). People want to be able to quickly relate to a new exciting thing and
assimilate it into existing paradigms. Radical innovation is sometimes hard to assimilate and can
seem overwhelming, intimidating, and scary. Incremental innovation is easier to understand and
appreciate. Studies have shown that people prefer things that are both typical and novel (Hekkert,
Snelders & van Wieringen, 2003).

Mind Mapping and Flavor Bouncing
Making associations is an important component of many idea generation methods. A tool called
Mind Mapping is a non-linear way of organizing, visualizing, and generating ideas (Buzan and
Buzan, 1993). A mind map is a diagram that has words and graphics branching out radially from
a central concept. Adding and connecting branches can make interesting and non-obvious
connections. Association Mapping is a variation of mind mapping specific to product design
(Ludden et al, 2012). Chef Grant Achatz developed another variation on a Mind Map called
Flavor Bouncing in his Harvard lecture on Reinventing Food Texture and Flavor (Brenner,
Sörensen & Weitz, 2010). Using this tool, a starting ingredient is placed at the center of a page
and other ingredients that pair with that central ingredient are listed as outward branches. As
connections are made between the branches, one can begin to visualize ingredients that work
well with each other. This tool is useful for helping chefs make non-obvious connections between
groups of seemingly unrelated ingredients.

Surprise, Humor and Creative Design
According to the incongruity theory of humor, something is funny if elements come together that
aren’t expected to come together but somehow make sense (Keith-Spiegel, 1972). One can map
this directly to the associative theory of creativity which states that creativity is about making nonobvious connections between seemingly unrelated things (Martindale, 1999). Prior research has
found correlations between humor and creativity (Kudrowitz, 2010), as well as humor and the
emotional response to a product (Norman, 2004). In order for something to be funny or creative,
it needs to have an unexpected novel element that the consumer can eventually make sense of
and assimilate into their existing schema. Perhaps this is why surprise was found to be an
important element in fine dining food (Ottenbacher and Harrington, 2007). Oscar Niemeyer,
Architect of Brasilia’s Cathederal, said “surprise is the main thing in a work of art.” It is not
enough to simply work well and be beautiful (Hustwit, 2012).

Qualitative Study
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This study is based on informal interviews of chefs in the metropolitan Minneapolis area. We
used a modified general interview guide approach (Turner, 2010) by a creating a short series of
prompts on topics such as idea generation, sources of inspiration, and iteration. The unstructured
conversational format allowed for additional lines of inquiry and a more improvisational tone to
the interview. The following is an outline of the key questions/prompts we asked to the
participating chefs.
Tell us about yourself and your restaurant.
Describe your process for developing new dishes.
Can you describe some dishes that you feel are innovative?
What/who inspires you? How do you think of new ideas?
Does experience/story/play have a role in the food you create?
Can you talk about any dishes that did not work well?
Do modern tools and techniques play a role in your food?
The sessions were conducted in the restaurant’s dining room and kitchen of the participating chef.
All interviews were videotaped for documentation. The conversations were analyzed and coded
to find similar themes and anecdotes for developing general insights into the methods of creating
new dishes. Interviews were approximately 90 minutes. The first portion of the interview was a
conversational format and then the chef was asked to produce one or two dishes and describe
their design evolution. To date, we have conducted interviews with ten chefs. Chefs were given
an honorarium for time and materials.

Results
In general, the innovation process of chefs maps well to a design process. The following findings
became evident through the qualitative interviews described above, and recurring themes include
the use of SCAMPER and MAYA in chefs’ creative processes in addition to their considerations
of flavors, appearance, color, texture, portion, cost/profit margins and the overall menu.

SCAMPER and Creative Methods of Chefs
Before evaluating the interview content, we will first map the existing creative methods presented
by Chefs Adria and Achatz in Table 2 to the constituents of SCAMPER. This is shown in Table 3.
Table 3: Classifying Proposed Creative Methods from Chefs Adria and Achatz into SCAMPER
SCAMPER

Ferran Adria
(Adria, Adria & Soler, 2010)
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Grant Achatz
(Achatz & Kokonas, 2008)

Substitute

New Ingredients

using Special/Rare
Ingredients

Combine

Association (making
connections)
Symbiosis of the Sweet and
Savory Worlds

Bouncing Flavors (free
association)

Adapt

Adaptation (recreating the
familiar)
Traditional/Local Cuisines
Influences from Other
Cuisines
Inspiration (pulling from
outside domains)
Commercial Food in HighEnd Cuisine (parody)

Global Awareness (cultural
inspiration)
Profile Replication (flavor
parody)
Form Mimicking (parody in
form)

Modify

Technique-Concept Search
(new ways of cooking or
transforming an ingredient)
New Ways of Serving Food

Technology (transforming
ingredients using new
technology)
Aroma (intentionally adding
smells)
Custom Serviceware
Texture Manipulation

Put to other Use

Techniques and Concepts
Applied to (different) Food

Eliminate/Minify

Minimalism

Ingredient Expression
(highlighting a single
ingredient)

Reverse/Rearrange

Deconstruction (separating
components)
Changes to the Structure of
the Menu
Senses as a Starting Point
Changing the Structure of a
Dish (redesigning the
presentation)

Reversal (inverting the
presentation, order, main
ingredient, etc.)

SCAMPER appears to be an acceptable higher order classification of the creative methods
employed by these chefs.
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One creative method that does not fit into the SCAMPER classification is what Adria refers to as
“the Sixth Sense” or provoking a deeper response through play, surprise, and humor (Adria,
Adria & Soler, 2010). This is more likely a response to a creative method than a creative method
in itself.
During the interviews in this study, we noticed that this “Sixth Sense” was discussed often in
relationship to creativity and innovation. Although it is not referred to as such, we found that
chefs use elements of SCAMPER to innovate food concepts often for the goal of generating
intrigue, play, surprise and/or humor. The following results sections are divided into the
categories of SCAMPER. In each section we illustrate the category with multiple examples from
the chef participants describing their creative methods and dishes.

Substitute
Substitution is a technique that home cooks use often when they are missing an ingredient for a
recipe or they have a specific food allergy or dietary restriction. The Minneapolis restaurant
Haute Dish, whose own name is a play on the classic Minnesotan ‘hot dish’ casserole, uses puns
and other forms of humor in creating their culturally specific dishes. Chef Landon Schoenefeld
comments on Haute Dish:
What we do here at the restaurant is we take and we deconstruct [Midwestern food] and
people from the area can really make a connection with that…It’s nostalgic for them to
have these flavors that they can recognize, but then they look at the dish in front of them
and it’s something completely different from what they’re used to. That speaks to people.
This is an example of the theory of MAYA and it is used to delight through humor.
In this study, the dish can be viewed as a physical joke. When the consumer makes the nonobvious connection between the elements, they “get the punch line.” The result is amusement
and potentially laughter. A dish that is perceived to be humorous may also be perceived to be
creative, increasing the attractiveness of the product to its consumer. A similar comment from
Chef Doug Flicker of Piccolo:
I think to me, when I write a dish, or execute a dish, I kind of want it to be like a joke, like
a good joke. Because a good joke you want to tell somebody else, you want to pass it on.
And a good joke is smart. You can tell that somebody thought about it. So a good dish to
me is something that people hopefully can see some of the thought process that goes
into it. They enjoy it, it maybe makes them laugh, or it provokes an emotion of some sort.
And then when it’s gone, they want to tell somebody about it the next day. To me that’s a
really good dish.
Chef Schoenefeld designed his Walleye Scallop dish using the local fish staple to impersonate
the classic “high-dining” shellfish. The walleye is blended into mousse, then piped into discs and
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seared to resemble scallops. This element of the dish alone is humorous in that a relatively
inexpensive local item is transformed to appear as a more expensive foreign item. The punch
line occurs when the consumer eats the item and realizes that it has been transformed to have a
similar texture and flavor. Additionally, the “scallop” is then placed on a bed of sunflower seed
risotto. Risotto is a creamy Italian rice dish that is typically made from short grain rice. In this
case, the non-obvious connection is made between sunflower seeds and short grain rice, in that
they look similar and both can be cooked down to a creamy consistency. Not only is this a
creative edible joke, it is also a form of parody.

Fig 3. Walleye scallops with sunflower seed risotto, Haute Dish, Chef Landon Schoenefeld

Combine
Combination is a common form of innovating and it is the basis of the Associate Theory of
Creativity (Mednick, 1962). Daniel Pink calls this method the “Reese's Peanut Butter Cup Theory
of Innovation” where two existing items are brought together to form a new item (Pink, 2006).
There are a number of tools available to help cooks and chefs find interesting combinations
between ingredients such as the Flavor Bible (Page & Dornenberg, 2008), The Flavor Thesaurus
(Segnit, 2010), and the FoodPairing software at foodpairing.com.
Chef Schoenefeld discusses combinations in a more traditional sense as he often begins the
design process using what CFCs (“Classic Flavor Combinations,”) or triads of ingredients that
traditionally work well together. He explains “The flavors have to make sense in my
head…tarragon, orange, and star anise, that’s a triad that has to fit into the duck dish that we
have right now or something savory like our tater tot hot dish.” The process of combining classic
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flavors allows his creativity to remain approachable to his customers. Similar to making a mind
map or a flavor bouncing, Chef Schoenefeld is visual with the connections.

Adapt
Chefs are constantly adapting old techniques to work better in their kitchen, or taking traditional
flavor pairings and making them their own. A recurring theme throughout the interviews was
adapting seasonal ingredients in order to connect with their location and audience. Like any
product experience, the perception of authenticity is an important factor in purchase decisions
(Gilmore & Pine). Authenticity in this case can be conveyed to the diner by the chef’s adaptation
to the local surroundings using seasonally available ingredients. Chef Wyatt Evans of W.A. Frost
and Co. discussed adaptation to local seasonality in his modified clam chowder:
We had this idea to do kind of a play on clam chowder but you know you can’t work in
corn and peppers because we don’t want to use those things in January. So we thought
of doing a root vegetable clam chowder
The restaurant La Belle Vie was challenged to invent a five-course menu incorporating a worldclass chocolate into each course. Pastry Chef Diane Yang explains her creative process on how
she adapted cherry cola into a plated dessert:
The last course was dessert, and I’m like, ‘what can I do where I cannot mess up the
chocolate flavor?’ Where I can keep it still, because it’s such a delicate and expensive
chocolate I wanted to keep it whole.
She decided to make a well-balanced chocolate cremieux, or custard. When her assistant
walked into work with a cherry soda, Chef Yang was inspired to use cola as a light, sweet, and
refreshing accent to the dark chocolate and cherry combination noting that “it basically cleanses
your palate.” The chilled mound of sherbet is balanced by warm chocolate soufflés, while cherry
meringue crisps accent the softness of the cremieux.

138

Fig. 4. Chocolate cremieux with candied morello cherries, chocolate souffles, cherry meringues
and cola sherbet, La Belle Vie, Chef Diane Yang

Modify/Magnify
Modification is essentially what chefs do every day; they take ingredients and manipulate them
into new forms and textures. However for a creative method, we focus on modifying ingredients
or dishes to the point where they are different from expected. This sometimes involves using
new transformative tools and chemicals.
When first creating his butternut squash soup, Chef Steven Brown of Tilia knew he wanted to
reimagine the classic dish as a surprising dining experience. He says:
Everyone’s probably had a butternut squash soup, so…if that’s the four walls of our
building, then how’s it going to look, how’s it going to work? We want to do something
that’s familiar to people, but at the same time we wanted to have a little bit of a challenge
to them, a little bit of a surprise.
Chef Brown is paraphrasing the principle of MAYA. In Chef Brown’s butternut squash soup, he
began with a traditional flavor combination of bacon, maple syrup, and butternut squash, and
then manipulated each ingredient into a new and unusual form. The bacon mixture is aerated
with nitrous oxide, the maple syrup is spherified using agar-agar and hydrochloride, and butternut
squash is finely shredded and deep-fried. As Chef Brown says “So, rather than getting a squirt of
maple syrup, you get this other thing. Texturally, visually, it becomes something else.” The bowl
is presented, room temperature, to the table before the waiter dramatically pours a pitcher of hot
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soup over the three elements, and adds sage-infused olive oil from a dropper. As the diner
combines the soup, the bacon foam and maple syrup spheres slowly dissolve into the mixture,
leaving the crunchy squash as texture. Although the experience is unexpected and the
ingredients are modified in new ways, the resulting taste is still familiar and timeless.

Fig. 5. Butternut squash soup, Tilia, Chef Steven Brown
In Chef Wyatt Evans Clam Chowder example, he was also interested in modifying the textures
and presentation.
So what we ended up deciding to do is take the potato component of the clam chowder
and pull it out and make a hash cake. So you shred up the potatoes and you fry it until it’s
crispy so it adds another texture to the dish. We made a sauce that’s kind of the idea of a
clam chowder, utilizing an underutilized root vegetable, parsley root. So we make this
nice white clam chowder inspired sauce using a root vegetable, we garnish it with a small
dice of root vegetables and then we serve it on top of the potato hash cake.
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Fig. 6. Clam Chowder, W.A. Frost and Co., Chef Wyatt Evans

Put to Other Use
To achieve many of the other approaches found within the SCAMPER model, chefs use what
they have at their disposal and put things to other uses. Often home chefs engage in this type of
creativity in such examples as using a waffle iron to make hash browns or a coffee mill to grind
spices. There are many types of chemicals that have been used in the past for mass-produced
food that modern chefs are now re-purposing in their kitchens. “Because of some of these new
ingredients in our pantry, it’s making a lot of things possible that weren’t possible before, like
Activa,” explains Chef Schoenefeld of Haute Dish. Activa is a Transglutaminase (TG) that “bonds
protein molecules together with a very strong (covalent) bond by linking two amino acids:
glutamine and lysine,” (Arnold, 2011) more commonly referred to in the culinary world as meat
glue. Schoenefeld explains:
Bonding proteins together, they’ve been using things like this for hot dogs and deli meats
for years, you know what I mean, but in the hands of a creative chef, you know, you can
do all sorts of things
Chef Doug Flicker of Piccolo restaurant comments on an example of his inspiration for putting a
sauce to another use:
Sometimes it is as simple as seeing something... Lake Superior Herring comes into
season, it was spring, and I was gonna do something with Herring and I’m looking around
[the local fish market] and they’ve got Eel sauce and it just kind of hit me that Herring kind
of looks like an Eel, its about that size its got a certain oiliness and right there staring at
me is eel sauce. So that then set this kind of impetus for creating this dish and taking
these bones in soy sauce and making my own eel sauce sometimes its as simple as that.
This is also an example of the associative theory of creativity. Chef Flicker made a non-obvious
connection between Eels and Herring to put Eel sauce to another user.

Eliminate
Elimination of elements of a design is a common approach to achieve a goal in most design
disciplines. Dieter Rams, German designer was a pioneer in the “less in more” philosophy
dedicated to minimalism and simplicity (Lovell, 2011). Similarly, The Bachelor Farmer’s former
Sous Chef Jon Wipfli explains “the impact of a modern plating or perfectly executed cooking
techniques can create a powerful effect without overdoing the ingredients.” Doug Flicker shares
an example from his experience dining at Ferran Adria’s el Bulli, of how a minimalistic dish can
leave a powerful long-lasting impression.

141

We got this bowl that had a layer of ice half way down, And you look at this thing and
you’re like, how did they get it in there? It is perfectly level, it is set into it, the bowl isn’t
particularly cold so they didn’t freeze it that way. They just come over and [the server]
taps some sugar and some spearmint on it. And just the process of you breaking it and
you hear it crumble into the bowl. And all you’re eating is water, sugar and spearmint, but
it is the most incredible water sugar and spearmint I have ever had in my life.
Chef Steven Brown describes his creative process as paring down more than adding on. Chef
Brown explains:
One of my favorite quotes is this Rimbaud quote, ‘within the confines come the freedom.’
So, when somebody tells you can make anything you want, that’s a pretty big box. If
somebody says I want a dish made of pork with seasonal vegetables and gluten-free,
then that’s a better box to work in

Reverse/Rearrange
Chefs often rearrange presentation or the main ingredient in a dish. A technique that is popular
in modern restaurants is deconstruction. Essentially a familiar dish is separated into its
constituent elements in an elegant manner and the consumer can then assemble the dish on
their plate, in their mouth, or taste and mix the individual elements separately. This technique
forces the consumer to look at a classic dish in a different way. It also forces the consumer to
think about the ingredients and flavors and to take part in an experience of reconstructing the
dish.
Chef Stewart Woodman of Heidi’s Minneapolis suggests that a partially deconstructed dish is
much more enjoyable for the consumer than a fully-deconstructed dish in that the consumer sees
the originality, can have some level of active experimentation with flavors, but does not have to
think too much about the activity and can spend more time enjoying the food and company.
Chef Woodman designed his Carrot Terrine dish to make the customer feel immersed in a
whimsical garden. Roasted fennel has been transformed into “dirt” and edible flowers, carrot
tops and baby cilantro are arranged with tweezers around the plate to balance the composition.
The consumer is encouraged to play with the food by pulling from the compressed, slow cooked,
layered carrot monolith and mixing it with the carrot gel, carrot powder, beet powder, and lemon
sorbet. This dish is not fully deconstructed, but is deconstructed enough to allow for some variety
in each bite.
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Fig. 7. Carrot Terrine, Heidi’s, Chef Stewart Woodman
In both plated dishes and consumer products, the creator is not typically present to explain how
to interact and so the chef/designer create affordances that suggest the consumer to act in a
certain manner. An affordance is an action potential for an item (Norman, 1999). For example, a
red button raised from a black panel would afford pressing. The more affordances there are, the
more opportunities for different interactions and play. A deconstructed dish has many different
affordances and therefore there is more opportunity for play. An amuse-bouche, a single-bite
hors-d'oeuvre, typically has one obvious affordance, which in some cases could be a very playful
affordance, but does not allow for the consumer to create the play or play in different ways.

Conclusion
Chefs and designers employ several of the same techniques to produce innovative product. In
this study we first mapped published creative methods presented by highly acclaimed chefs to
the SCAMPER design tool. We then conducted a series of interviews with locally acclaimed
chefs and their personal examples were used to help support this mapping. A common theme in
the chef interviews was the use of the theory of MAYA, play, surprise, and humor to generate
innovative ideas and successful experiences for restaurant-goers. Each participating chef
recognized that using these techniques affects a positive consumer response.
This paper is only the beginning of a study to draw direct comparisons between the current body
of research on the creative processes of chefs and product designers in order to understand
what each industry can teach the other. Much like the newest and fastest consumer electronics,
diners are seeking out the most innovative chefs, dishes, and overall dining experiences. As the
food culture changes, chefs must continue to explore sources of inspiration and modes of
expression in order to stay viable in the highly-competitive and ever-expanding restaurant market.
Being able to understand and teach elements of design, innovation, and idea generation to
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novice chefs will facilitate their ability to succeed in an aggressive workplace. Additionally,
designers can learn from the quick iteration process used in high cuisine, as well as the
immediate and tactile experience of manipulating food into a design for direct consumption.
We think that our study could have conducted a larger scale investigation involving chefs from
outside Minnesota in order to consider and test the generalizability of the findings. Nonetheless,
we believe that involving observations and in-depth interviews with ten high-profile chefs and
methodically comparing their approaches to those of internationally renowned chefs produced
sufficient data and analysis that led to new knowledge about creative processes involved in
commercial culinary innovation. As we continue our explorations, we hope more studies would
emerge from various fields of research to shed a light on this fascinating yet under researched
area.
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Abstract
This article proposes the basic outline of a tool to provide a consistent basis for successful
innovation in co-design. Forms of interaction are currently affected by technology,
meaning a great array of collaboration and innovation pathways. To achieve desired
outcomes, project outline process can include steps to devise the appropriate strategy.
Definitions and main concepts of innovation and collective interactions are transformed
into stages to adequately evaluate the appropriate approach, partners and concepts in
defining the innovation pathway. Essentially open while sustained by academic research,
classification and theoretical concepts by OECD, Verganti and Pisano, Krippendorff and
Dewey, we propose a process tool in three phases (Requirements and Partnership
Strategy, Innovation Sources and Resources and Conceptual Design Approach) to
methodologically assist in project scoping and assess the most appropriate ‘co-design
innovation strategy’.

Keywords
Innovation, Co-Design, Design Methodology, Meta-design, Management Productivity.

Introduction
The analysis method proposed in this article intends to speed decision making by
assisting project scoping carried on by different initiatives (companies, individuals,
universities, government and non governmental organizations) through guided
brainstorming sessions and kick-off innovation meetings. It is about designing from design
theory, or objectifying social memory in media domain (Levy, 1993, p.127). This research
process consists in mapping options of co-design scenario. Strategy, trade-offs and core
principles were transformed into structured analysis steps in order to scan possibilities
offered in the innovation context.
The organization of concepts in image and interactive tools facilitates the use and creates
mnemonic devices for advanced design. The process is named elaborative rehearsal,
since it engages the learner via multiple presentation media and results in deeper
processing of information. “The key determining factors as to how deeply the information
is processed are distinctiveness of information, the relevance of the information and the
degree to which the information is elaborated.” (Lidwell, Holden and Butler, 2003, p. 60)
In order to provide a more consistent basis for successful collective innovation in design,
systematization contributes to reach high-performance levels in smaller time frames.
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Systematization can also encourage the development of products and services by
increasing assertiveness while offering consistent ‘check-points’ to be understood and
shaped according to specific needs and circumstances.
Because the process assists in the definition and the sharpening of strategies, it can also
be applied simultaneously to developing conceptual projects (ideation), supplying
information for devising implementation plan or steps, and understanding and exploring
innovation design scenario. We aim to develop a pathway of aspects to be covered, used
or discarded in the process, which can easily be adapted to individual circumstances. We
aim to lower complexity in making choices through feedback from given information.
The article perspective is the application of design thinking into project development, i.e.,
designing design process. The final proposition (its process presented here) is a layout of
available innovation route options in the form of tools that allow zooming in and out of
each project circumstances, favouring the recognition of other agents and trade-offs
among different forms of association. We assume that objective realities play part in
project development as well as the participant’s intrinsic subjectivity, and two last
elements, those of group formation (the spirit of the arrangement) and of historical context
(the spirit of the time, or zeitgeist). This makes design activity a hybrid discipline with
social sciences, art and natural sciences, working with both static laws and transitional
(contextual) elements. Our perspective is derived from initial research by scholar Kees
Dorst (1995), specifically relating to the suggested systematization of a designer’s actions
and the apprehension of the situation1. Also from architect and design researcher Nigel
Cross (2006, 2010), we adopt the specific perspective of ‘design thinking’ cognitive
aspects; and from the practical and contextualized application based on market expertise
by IDEO co-founder Bill Moggridge (2007, 2008), we follow the interdisciplinary matrix of
design practice and commercially focused ‘design thinking’.
This is a design management view of innovation process; enlightening designers who are
either managers or agents in an innovation scenario to better understand ‘design situation’,
take advantage of and/or shape the circumstances. “Almost all companies have a
marketing strategy or a sales strategy, but only very few companies have an innovation
strategy” (Lindegaard, 2010, p.4). And we believe this tool might assist in changing this
scenario.
In the innovation process, a lot of problems will arise simultaneously, such as: “Who to
work with? How to access target markets? How to brand the venture? How to budget?
How to raise funding? How to find business partners and collaborators?” (Hillner & Leon,
2013, p.342) At the moment, we will focus on aspects relating to key partners and
collaborators by applying design principles to design research, i.e., transforming theory
into means of action through design as well as defining the project scope, that have a role
in determining who should participate in the innovation process.

1. Innovation
Innovation process is part of any initiative’s strategic behaviour.2 It determines the position
occupied by the initiative in its niche, thus affecting the projected image and its final
1

In studying design as a process, one is looking at the process-component of largely content-based
decisions. (…) We are strongly convinced that in order to obtain a deeper understanding of the design
activity, design methodology should now start to address at least some more aspects of the design
situation (Dorst, 1995, p.265).
2
We choose the broad range of the term initiative as “ability to assess and initiate things independently”
(Apple, 2009) to indicate companies, individuals, universities, governmental and non-governmental
organizations, once innovation is by no means a behaviour adopted in exclusivity by any of these subjects.
Despite the fact that current research has been partially based on business administration literature, up to this
point there are no evidences indicating that parties with aims other than profit would not benefit from
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perception.3 Such process benefits from synergy of all the involved agents (Kotler, 1994,
p.282).
For the sake of reference, we will consider definitions of innovation by Cox and OECD.
According to Cox, it consists of “the successful exploitation of new ideas. It is the process
that carries them through to new products, new services, new ways of running the
business or even new ways of doing business” (Cox, 2005, p.2). The Oslo Manual covers
innovation in the business sector at the level of the firm, dividing it into four types: product
(both entirely new and significant improvements in goods or services), process
(production and delivery methods), organizational (changes in business practices, in
workplace organization or in the firm’s external relations) and marketing (changes in
product design and packaging, in product promotion and placement, and in methods for
pricing goods and services) (Organization for Economic Cooperation and Development
[OECD], 2005, §26, 32, 33). Therefore, innovation results from a sequence of creative,
executive and operational activities in search of originality as a competitive or progressive
differential.
Innovation can stem from an array of occasions and contexts. It often takes place as
identification of opportunity and demand. This process can be made effective by the
application of several techniques (BSI, 1999, p.21). The nature of innovation will derive
from new approaches to: paradigm, knowledge, technology, product, style, process,
demand, material and source of material. Of the many methods, we will highlight the more
relevant aspects for co-design practices and develop further for the sake of the present
argumentation: partnership evaluation as co-design strategy, knowledge mapping and
analysis of costumer product experience cycles.

2. Phase 1: Requirements and Partnership Strategy
An understanding of the distinction between network, group and team will help define the
type of co-design.
A ‘network’ is a flexible arrangement between components, an informal structure. Its
elements preserve a degree of uniqueness or individuality, and interactions determine its
bonds. Categories are secondary to its characteristics and they are not final but mostly
circumstantial to interactions. Through idiosyncratic actions, there are connections and
interactions.
A ‘group’ shares paradigms or cognitive matrices. The main characteristic of a group is
that the elements are part of the same category. Among group members, there is identity
but not necessarily direct interaction. We can quote examples of groups such as: the sum
of workers in a firm, people who share the same nationality. By the same bond that a
group is inclusive, it is also exclusive in the sense that it defines its participants and those
external to it.
In the notion of team, participants are not only gathered by a common characteristic, they
are effectively part of the “same side”: they work together. The concepts of integration and
attempting to improve aspects of their operations and resulting artefacts by innovation. When the innovation
initiative is part of a formal institution, it is intrapreneurial. When it intends to form an institution, it is
entrepreneurial. In both cases, alignment with vision and philosophy is essential. In the former case, vision
alignment is made by endorsement, in the latter, by tailoring.
3
Innovation behaviour, translated into active or passive adopted strategy, concerns designers for it affects
traditional field concerns such as project integration, image and perception. For example, Country
governments and City Councils engage in place branding (example that further justifies the use of the term
‘initiative’ rather than company) and their innovation strategy affects such branding aspects, widening the
scope of discussions regarding innovation.
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cohesion are increased and interdependence is part of internal dynamics. In a team, the
complementarity among the parts composes a unique totality. The cohesion effect of the
team results in better work than the simple gathering of individual contributions. The team
is known to have higher synergy of all the three arrangements.
Technological tools have mimicked different structures in work practices. Software and
applications can simulate some characteristics of interaction and collective environments
facilitating the creation of networks, the identification and gathering of groups and the
interaction among teams.
“Collaborative architecture” is the structural and organizing principles of relationships that
should be assessed by companies recognizing trade-offs when choosing between four
possibilities of collaboration mapped. These possibilities are variations of combinations
between open and closed participation and flat or hierarchical governance, as explained
further. (Verganti & Pisano, 2008)
A Closed model of innovation is also referred to as “fully integrated” or “innovation through
total control”. In closed participation, only selected participants contribute and have
access to the process. The main challenge is in identifying the right knowledge domain
and the right parties. A particular advantage in this case is having solutions formulated by
experts on demand. In this model, it is important to spot new talents in relevant networks
and to develop privileged relationships with parties (Verganti & Pisano, 2008).
In an Open Innovation approach, other agents integrate a wider process. Internal market
pathways are recognized as one source of knowledge, but not the only one (Chesbourgh,
2003). The main challenge in open participation is in attracting several ideas from a
variety of domains and screening them. Inversely, the great number of solutions from
domains beyond the realm of expertise and a broader range of ideas is a plus (Verganti &
Pisano, 2008). The main idea behind the open innovation model is that “the role of R&D
needs to extend far beyond the boundaries of the firm” (Chesbourgh 2003, p. 41) and
external ideas and knowledge are to be combined with internal R&D. (Table 1)
Closed Innovation Principles
1 Experts Work In-house
2 Discovery + Development + Delivery =
Profit
3 Secrecy is Agility
4 Getting First
5 Large Number of Great and Special Ideas
6 Controlling Intellectual Property

Open Innovation Principles
Experts and Expertise from Everywhere
External R&D + Internal R&D = Profit
External Research can be Profitable
Having a Good Business Model
Best Usage of Internal and External
Resources
Buying and Selling Intellectual Property

Table 1: Contrasting principles from Closed and Open Innovation Models, 2003. Source:
Chesbourgh, 2003, p. 38.
Governance is the strategy to conduct relations. In hierarchical governance, one of central
control, the main challenge is in determining the most appropriate direction. The initiative
can control the intention and direction of innovation, its profits and benefits. It requires
understanding of both market and of user needs, as well as system design to coordinate
work and reintegrate tasks and inputs. In flat governance, control is horizontal and the
main challenge is to get all participants to converge in a solution profitable to the initiative.
The main advantage in flat governance is to share the burden of decisions and work.
(Verganti & Pisano, 2008)
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Companies can use the combination of collaboration modes simultaneously to support
their strategies. (…) [A] key component of strategy is exploiting firm's unique assets
and capabilities. (…) Open [participation] is not always better than closed, and flat
[governance] is not always better than hierarchical (Verganti & Pisano, 2008, p. 85-86).
The four modes of Co-Design (Fig. 1) vary on their type of participation (open vs. closed)
and governance (hierarchical vs. flat), consisting on:
- Closed and hierarchical network, or elite circle: “a select group of participants chosen by
a company that also defines the problem and picks up the solutions”;
- Open and hierarchical network, or innovation mall: “a place where a company can post a
problem, anyone can propose solutions, and the company chooses the solution it likes
best”;
- Open and flat network, or innovation community: “a network where anybody can propose
problems, offer solutions, and decide which solutions to use”; and
- Closed and flat network, or consortium: “a private group of participants that jointly select
the problems, decide how to conduct work, and choose solutions” (Verganti & Pisano,
p.82).

Figure 1: Types of Co-Design, 2013. Source: Verganti & Pisano, 2008.
The proposed tool (Table 3) presents 28 questions with polarized exclusive answers, 13 in
the category Participation (open or closed), 15 in the category Governance (hierarchical or
flat). The participants are to answer all the questions. After that, they assign the
correspondent letter and count the score per letter. An odd number of questions were
devised in order to avoid ties in score. For scores too close to tie (6-7, 5-8 or vice-versa in
participation or 8-7, 9-6 or vice versa in governance), it is recommended to give the
project further analysis in terms of possibilities and intentions. Additionally, a sub-division
of the project in steps with different complementary approaches must be designed. The
combination of scores will reveal the appropriate strategy for each project, higher numbers
being equivalent to dominant strategy.
Each concept stated in the research was summarized and transformed into a question.
Next, an example of the process adopted:
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Stated Concept
1

Concept Abstract

Alessi is looking for concepts whose
value is based on intangible
properties such as aesthetics and
emotional and symbolic content.
Since there is no clear right or wrong
answer,
Alessi
could
receive
thousands of proposals, creating a
massive evaluation burden for the
company.
And
because
the
company’s strategy is to offer
products with radical designs that
anticipate market needs, its offerings
often initially confuse consumers.
Therefore it can’t shift the evaluation
burden to customers by asking them
which designs they prefer, as
Threadless does. That’s why Alessi
has to ensure that it will receive a few
good ideas from a relative handful of
contributors (Verganti & Pisano, 2008,
p. 82).

Topic: underlying
project concept
Main idea: when
developing
concepts based on
intangible
properties, closed
networks might
work best

Instrumental
Question and Value
Question: What
are the main
properties of the
conceptual project?
Options: Intangible
or Tangible
Value:
Intangible = Closed,
Tangible = Open

Table 2: Concept systematization into instrumental questionnaire, 2013. Source:
Elaborated by the author based on Verganti & Pisano, 2008.
As stated by Verganti and Pisano (2008, p.86):
It is no longer a matter of [only] hiring the most talented and creative people or
establishing the right internal environment for innovation. The new leaders in innovation
will be those who can understand how to design collaboration networks and how to tap
their potential.
Following, we present the questionnaire that intends to assist the understanding and
catering of the most appropriate collaboration architecture for each innovation project.

1
2

3
4
5
6
7

Collaborative Architecture Assessment
Question
Answer
a) Intangible
What are the main properties of
b) Tangible
the conceptual project?
a) Active: strategic position,
What is the main drive for
opportunity
developing the project?
Is the knowledge domain clearly
defined?
Is the problem clear?
Do you know where to look for
solutions?
What is the problem’s level of
complexity?
Who defines the problem?

b) Reactive: avoid loosing marketshare
a) Yes
b) No
a) Yes
b) No
a) Yes
b) No
a) High, integral and interconnected
b) Low, modular and separable
a) The initiative, with its own
knowledge
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Value
C
O
C
O
C
O
C
O
C
O
C
O
H
F

8

Who will choose the solution?

9

Does the initiative have clear
understanding of the relevant
technology?
What is the nature of the
technical challenges of the
project?
What is the expected level
among group members’
knowledge and skill?
Does the company understand
well its markets and user needs?
Is there an initial direction or
perspective of the project
outcomes
How much of the profit value is
intended for the initiative?
What is the decision process
like?
What is the nature of the budget?

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

Does the initiative have the
intention and ability to coordinate
the process?
Does the initiative have the
intention and ability to assess the
results?
Can the initiative sponsor the
process of searching, screening
and selecting?
Who will assume the risks
involved?
Does the company understand
well its markets and user needs?
Are solutions related to a level,
quality or standard?
What is the intended rate of use
per proposal?
Are experts needed?
Are the right collaborators
known?
Are the right collaborators at
reach?
Does the solution affect all of its
participants directly?
Is participation in decision and in
solution independent?

b) Contributors
a) The initiative, with its own
knowledge
b) Contributors
a) Yes
b) No

H
F
H
F

a) Great
b) Minor

H
F

a) Mainly Homogeneous
b) Mainly Heterogeneous

H
F

a)
b)
a)
b)

H
F
H
F

Yes
No
Yes
No

a)
b)
a)
b)
a)

Great
Minor
Centralized
Joint or Decentralized
From the initiative (even if funded
with risk for the initiative)
b) Shared among participants
a) Yes
b) No

H
F
H
F
H
F

a) Yes
b) No

H
F

a) Yes
b) No

H
F

a)
b)
a)
b)
a)
b)
a)
b)
a)
b)
a)
b)
a)
b)
a)
b)
a)
b)

H
F
C
O
C
O
C
O
C
O
C
O
C
O
C
O
C
O
C
O

The initiative
Shared among participants
Yes
No
Yes
No
High
Low
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No, they are co-dependent

SCORE (Complete with the number of corresponding answers)
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H
F

31
32
33
34
35
36

HIGHER SCORES (Mark with an X the combination of higher score
between C and O and between H and F)

H
F
CH
CF
OH
OF

Table 3: Questionnaire for Evaluation of Co-Design Strategy According to Project Scope,
2013.

3. Phase 2: Knowledge Sources and Resources
This phase represents knowledge management stage (Fig. 2). All the activities of
acquisition, application and sharing of knowledge compose “knowledge management”
(OECD, 2005, §67).
The innovative activities of a firm partly depend on the variety and structure of its links
to sources of information, knowledge, technologies, practices and human [sic] and
financial resources. Each linkage connects the innovating firm to other actors in the
innovation system: government laboratories, universities, policy departments,
regulators, competitors, suppliers and customers (OECD, 2005, p.20).

Figure 2: Knowledge Mapping System, 2013. Sources: OECD, 2005; Chesbourgh, 2003.
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Type of access to knowledge and technology in innovation processes can vary as: free
access to, co-operation for, and acquisition of knowledge and technology (OECD, 2005,
§51). According to available budget and time for the project, some sources are more
indicated than others. Actors for partnership in the Innovation Structure vary according to
type of access. They are: Internal within the Initiative; Other Initiatives from the Group;
External Market and Commercial; Public Sector; General Information Sources and
Innovation Agents (Fig.2 includes detailed participants).

4. Phase 3: Conceptual Design Approach
Krippendorff (1989) indicates semantic contexts for understanding product experience, i.e.,
circumstances in which the same artefact has different meanings. Contexts and
dimensions (secondary categories) are helpful in framing issues around artefacts, possibly
enlarging their realm. Contexts can be:
- Operational (…), in which people are seen as interacting with artefacts in use.
- Sociolinguistic (…), in which people are seen as communicating with each other
about particular artefacts, their uses and users, and thereby co-constructing realities of
which objects become constitutive parts.
- (…) Genesis, in which designers, producers, distributors, users, and others are seen
as participating in creating and consuming artefacts and as differentially contributing to
the technical organization of culture and material entropy.
- Ecological (…), in which populations of artefacts are seen as interacting with one
another and contributing to the autopoiesis (self-production) of technology and culture
(Krippendorff, 1989, p. 17).
Operational context unfolds into dimensions of: identity, qualities, attributes, orientation,
location, affordances, states, logic and dispositions, motivation, redundancies.
Sociolinguistic context unfolds into: user identity expressions, signs of social differentiation
and integration, content of communication, material support for social relations. Context of
Genesis unfolds into: participation in the respective network(s), ability to communicate,
raw material availability and use, costs and benefits, adaptability, entropy and
contamination effects. Ecological context implies: competition of applications and uses,
creation and participation in cultural complexes and autopoiesis (or symbolic reproduction
strategies). (Krippendorff, 1989)
Such characteristics are mostly related to extrinsic aspects of artefacts and their handling
(production, use/consumption, relationships and outcomes in larger system by its
participation in a ‘chain’). Artefacts also resonate to their owners and users by creating
effects of psychological fulfilment of objective and subjective needs, or by creating or
enabling to create and undergo distinctive episodes. Therefore we suggest the addition of
one more context category:
- Experience context, in which people get intrinsic gratification from the artefact or the
situation enabled by the artefact: creation, use or appreciation.
Dewey ([1934] 2010) indicated art as an outcome of experience, expanding the notion of
contemplative aesthetics into an active process. According to characteristics of
experience, this context includes dimensions of: unity, purpose, distinction, emotion and
intention (Fig. 3).
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Figure 3: Consumer Product Experience Analysis Tool, 2013. Sources: Krippendorff, 1989;
Dewey, [1934] 2010.
This final image is to be used as a tool to generate new artefacts or services concepts and
to improve existing ones. It can be used starting from a given artefact and deepening the
understanding and correlated contexts and dimensions or by exploring a chosen context
and dimension into an innovation.

Final considerations
We have described main concepts, structure and actors in open and closed innovation
processes that are essential for recognizing a broader framework and making more
informed decisions in innovation design management. We believe this simplifies intuitive
processes, clarifying what is at stake in developing projects. It also permits further
delegation and control by bringing tacit knowledge into light.
There are a number of pathways to innovation. Through careful basic research leading to
application is possible to identify gaps and offer solutions in specific steps of innovation
and knowledge management.
By proposing the evaluation questionnaire, we suggest which appropriate type of cocreation might be best determined by circumstances related to each project and to be
managed accordingly without any more complex investment in time or resources.
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Abstract
The aim for the research was to proclaim Delphi technique as an appropriate
tool to explicitly define the Philips Design strategic design innovation process
and align the two fragments of the Research Development and Innovation team;
the thinkers involved in making strategies for the breakthrough innovation and
practitioners who were involved in protecting the core business for the
organisation.
The aim was met by identifying a six-step approach incorporating Delphi
technique, all participant workshops and one-on-one interviews. The approach
enabled audit of design outputs for the functional leadership programme,
explicitly defining the roles of involved stakeholders and communicating the
process to other sectors within the organisation.
The paper contributes knowledge by describing a design approach that uses
Delphi technique as a tool, incorporated within six-stages. The paper describes
the six stages and their outcomes in detail before justifying Delphi as a design
tool that could enable multinationals to obtain a detailed view of their process
knowledge and bridge the gap between thinkers and practitioners.

Keywords
Delphi technique; designing Delphi sessions; Mapping; innovation process;
Thinkers and practitioners; Design driven innovation; Philips Design.

Introduction
Philips Design is one of the oldest design-oriented companies using design in all
its facets. In 2009 Philips Design began the design functional leadership
programme that pushed the role of design from a contract-based entity into
being one of the core functions for the company (Gilsing and Gardien, 2013). To

159

enable design become a core function the Research Development and
Innovation team (RD&I) formulated a design innovation process for value
proposition and development in Philips and the maintenance of a creative
portfolio for Philips Design. Gradually, the design function struggled to perform
in the functional leadership programme and found it difficult to collaborate with
other recognised functions like strategy, futures and technology, and incorporate
them within the design innovation process. The inability to establish itself as a
core function, despite being provided a platform to contribute to strategic level
decision-making, initiated a requirement for mapping the design innovation
process at Philips Design. Hence, Philips decided to use design research to
capture implicit1 knowledge and convert it into explicit information in the form of
a map that would reconstruct and represent innovation at Philips Design. The
RD&I design innovation process had underwent an evolution since its inception
and there was a need within Philips to re-define the good practices and make
redundant any obsolete ones. As stated by Aftab:
“Philips Design had identified the need for an explicit review to map the way
innovation is being carried out then, keeping in mind past evolutions and
landmarks, communication channels, specific roles and ownership of the steps
within it. While mapping the process, the company also wanted the redefinition
of its process names, actions and deliverables to make it more adaptable to
future requirements.” Aftab (2013, p. 131).
This need was turned into a research focus, which was established between
Philips Design and Northumbria University with the intent to turn the project into
a co-sponsored PhD. The researcher was involved in a nine months internship
project and was stationed as a participatory observer within the RD&I team at
Philips Design. The researcher worked on the annual cycle of the design
innovation process with the RD&I team and used action research as an
overarching framework to identify the activities within the process. This provided
access to data that usually was restricted and seen to comprise commercially
sensitive information.
Initially, the project required an explicit definition of the design innovation
process but eventually the weaknesses within the design function broadened the
scope of the project. Aftab, Young & MacLarty (2013, p. 149-159) identified
certain weaknesses within the design function at Philips, like the non-definition
of roles and actions, ad-hoc decision-making, implicit communication between
1

Implicitly – Philips as an organisation has involved design into its strategic
decision making very recently and does not have communication channels and
ways of communication defined for interaction between design and other
stakeholders. Most complex arguments and communication happen in an
accidental manner without the intention of learning or decision-making. See:
Reber, A. S. (1989). "Implicit Learning and Tacit Knowledge." Journal of
Experimental Psychology General 118(3): 219-235.
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team members and no record keeping, that made delivery of design capabilities
and competencies irregular and inconsistent. Hence, the nature of the mapping
was to not just represent the design innovation process, but also refine it and
construct a new, reflective version of it.
Initial interaction with the RD&I team made it obvious that the design innovation
process description was based on a constant interaction between two groups
within the RD&I team. These groups were of ‘thinkers’, individuals making
strategies for the design innovation process and were involved in identifying
options for emerging markets; and ‘practitioners’ who defended the core
business and acted on strategies formulated by the thinkers. Hence, the
research was conducted with the aim of mapping the innovation process thought
to be operating from the organisational process perspective (the thinkers
perspective) and from the practitioner’s perspective (Aftab, 2013, p. 10). This
entailed an approach that would identify the successful and redundant activities
existing since the year 2000, align the thought and practice of thinkers and
practitioners in the RD&I team and get an agreement on ownership and
reflection of the process in the future.

Scope of the Case Study
The aim of the nine months internship was to develop an effective approach of
mapping complex innovation systems in a multinational organisation from a
design case-study perspective. Therefore, the researcher had to determine the
most suitable research method to objectively establish consensus on this
complex problem, in circumstances where accurate information does not exist
and inputs to conventional decision-making are so subjective that they risk
drowning out individuals’ critical judgements. A range of qualitative methods was
compared, including, Group Feedback Analysis (Heller, F. A., 1969), nominal
group technique (Macphail, A., 2001; Cantrill, J. A., Sibbald, B. & Buetow, S.,
1996) etc. The decision was taken to use Delphi technique in combination with
workshops and one-on-one interviews to map the innovation process because
other techniques did not ensure confidentiality, flexibility, and an opportunity to
align communication between two separate groups within Philips Design.
The approach helped the researcher to understand that the past tacit knowledge
and current skills of the thinkers, practitioners and stakeholders act as the
backbone for innovation thinking at Philips Design, making it important to be
captured and shared. This approach helped identify and align the intuition of
thinkers and the experience of day-to-day business needs of practitioners and
make them explicit.
This paper highlights the six step mapping approach used to map the design
innovation process at Philips Design during the nine months study, which was
also used as a data collection phase for the PhD study. It provides details on the
use and evolution of Delphi technique as a tool within the six-step approach,
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highlighting the strengths, weaknesses and guidelines for any future design
research application.

Selection of Delphi Technique as a design research
method
Delphi technique was developed in the 1950’s, by Dalkey and Helmer (1963) at
the Rand Corporation as a suitable technique to be used for achieving
convergence of opinion concerning real-world knowledge, solicited from experts
(cited in Hsu, C.C. & Sandford, B. A., 2007). Delphi technique has been a
reliable research method in a number of areas like education (Yousuf, 2007;
Thach and Murphy, 1995, cited in Grisham, T., 2009); health care (Whitman,
1990, cited in Grisham, T., 2009); journalism (Smith, 1997, cited in Grisham, T.,
2009); and management research (Day, 1975).
According to Linstone, H. A. & Turoff, M. (2002, pp.3), “Delphi may be
characterised as a method for structuring a group communication process so
that the process is effective in allowing a group of individuals, as a whole, to
deal with a complex problem.”
Linstone, H. A. & Turoff, M. (2003), Grisham, T. (2009), state that Delphi
technique is used to investigate subjective judgments on a collective basis and
not analytical techniques. They further add that Delphi technique is not a
substitute for other scientific testing or consensus methods like group feedback
analysis (Heller, A. F., 1969; Frank, H. A., 1969); but it is an option for complex
interdisciplinary subjects of inquiry. In addition Rikkonen et al. (2006) suggest
that Delphi technique, as a method was useful in structuring the communication
of a group in order to enable them in solving complex problems. Okoli, C. and
Pawlowski, D. S. (2004), Brill et al. (2006) claim Delphi technique as an iterative
technique for building consensus between experts where information needed is
predominantly subjective and participants are separated from each other.
Typically, Delphi technique uses multiple iterations with selected participants in
order to reach a consensus on issues, which were exploratory in nature (Tapio,
P., 2002).
Day (1975) highlighted the use of Delphi within the corporate environment,
through in-house Delphi research, although very little evidence can be found
due to reports not being published. Nevertheless, evidence for the use of Delphi,
as a tool to trigger change and explore possibilities is abundant. He states,
“Corporate utilization of Delphi is perhaps one of the least-known aspects of the
technique's application. This is a result of corporations regarding the products of
their Delphi exercises as having a commercial, confidential value and, hence,
restricting their distribution or description in professional literature” (Day, 1975,
p.162).
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Philips Design required a tool that identified a need for change and derived a
consensus for the process of change. Okoli, C. and Pawlowski, D. S. (2004)
believe that Delphi helps to restructure the communication process, making it
effective and smooth. Delphi was also seen by them to be useful in receiving
controlled feedback devoid of bias and judgments making anonymity and
confidentiality an important aspect of the process (ibid.). This suggested that
Delphi technique would be a powerful tool to be applied in the case study with
Philips Design.
Delphi technique had to be evolved to enable the capture of ambiguous
descriptions of the activities within the process, align the thinkers and
practitioners thinking and make the process explicit. Consequently, reinforcing a
culture of common reflection and evaluation from both the thinkers and
practitioners for continuous future refinements to the design innovation process.
Winter et al (2006, pp.642), Cicmil (2006) claim Delphi as the appropriate tool to
enable participant’s transformation into reflective practitioners, hence making it
appropriate choice for the investigation.

Selection of participants
Selection of participants is an important decision in structuring Delphi
techniques. Tapio states,
“Delphi critique often remarks that in applications, little effort is put to a reliable
selection of the panellists. Often used combinations tend to result in a biased
sample because experts apparently nominate colleagues that represent similar
schools of thought” (Tapio, 2002, p. 86).
The selection of participants for the Delphi sessions at Philips Design met with a
number of challenges. Philips Designs’ innovation process was interdisciplinary.
Additionally, the connections between the stakeholders were formed intuitively
and were influenced by the structure of the organisation making any statistical
and mathematical modelling difficult. Also, the structure of the organisation, the
RD&I team, the annual innovation cycle; involved stakeholders, thinkers and
practitioners also influenced the selection of participants for the Delphi sessions.
Consequently, the selection of participants for the study was taken away from
the researcher and a decision was made to include all individuals involved in the
design innovation process as participants of the Delphi sessions.
To avoid any methodological error occurring due to predefined participants, the
researcher took inspiration from de Loe,’s multi-level, interactive survey method,
which altered the traditional Delphi technique to suit his workshop-based survey
(de Loe, R. C., 1995). This divided the RD&I team and stakeholders, including
audit committee members, into three groups i.e. thinkers, practitioners and
stakeholders.
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Design and Administration of Delphi sessions
Another challenge faced during administration of Delphi at Philips Design was
the availability of each participant at the same time. None of the Delphi sessions
could be held with all of the participants present due to their busy schedule and
non-availability. Hence, the researcher had to use smaller groups i.e. thinkers
comprising of four participants, practitioners comprising of six participants, and
stakeholders comprising of four participants, separately. This made participant
availability possible and upheld the anonymity and confidentiality.
In addition to small group Delphi sessions, all-participant Delphi workshops were
also conducted. These workshops were used to communicate the research
agenda to all participants, help the participants align their thinking and come to
an agreement with the outputs generated in small group sessions. The data
brought to all participant workshops were anonymised and coded, making all
responses confidential.
In addition to the small group Delphi sessions and all-participant workshops, the
Delphi sessions were supported by one-on-one interviews with each individual
participant. These interviews helped maintain confidentiality amongst the
participants and also helped in gathering unbiased data.
The combination of Delphi sessions, one-on-one interviews and all participant
workshop as a decision-analysis tool (Linstone, H. A. & Turoff, M., 2003) was
used in a number of Delphi case studies like Policy Delphi (Turoff, M., 2002) and
research within the corporate environment in Bell, Canada, education, medicine
and business (Day, L. H., 2002). Grisham, T. (2009, pp. 118) states, “The
epistemological foundation of the Delphi techniques is to reduce the effects of
personal bias. This is done by assuring that all expert feedback is anonymous.
By doing so, the technique captures the opinions, experience, and knowledge of
each panel member. Personal knowledge is harvested, interpersonal interaction
biases are stripped away.” Hence, all responses collected were collated based
on the selected variables on a excel sheet.

Analysis
The Delphi sessions conducted at Philips Design were qualitative in nature and
collected responses in the form of expertise, actions, experience and opinion
hence, making it difficult to quantify the responses. On qualitative analysis, Crisp
et al (1997) suggests that Delphi technique should not use percentages and the
process should stop when the data is consistent between all participants.
Lincola and Guba (1985) add that criteria for qualitative studies and analysis
should be made on three important points; credibility of the information
collected; applicability of the information and consistency of the information.
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Therefore, the units of analysis for the Delphi technique was focused on the
seven variables selected. These variables defined the criteria on which the
innovation process was to be defined and Delphi sessions gathered information
from the thinkers, practitioners and stakeholders (see details in later description
stages 3A and 3B).
The Delphi session at Philips Design was done in four stages inspired by
Linstone, H. A. & Turoff, M. (2003); phase one – exploration of the subject under
discussion; phase two – identification of units of agreements and disagreements
between participants; phase three – detailed exploration of the disagreements
and analysis of the underlying reasons for the disagreements to occur and
phase four – final evaluation and feedback for consideration.
The design for Delphi session was then put into application at Philips Design in
six stages described below.

Application of Delphi Within the Six Stage Mapping
Process
As stated above, a Delphi technique was applied to extract the implicit
information and transform it into explicit material. Workshops and one-on-one
interviews supported the Delphi sessions in a six stage mapping process (figure
1). This established a strong platform for the researcher to build a connection
between data collected from past Philips Design communications and current
information gathered from the participants. The stages were as follows:
Stage 1: Internal literature search
Stage 2: Mapping Philips Design literature on an evolutionary timeline
Stage 3A& 3B: Informal description of the process by the practitioners and
formal description by the thinkers
Stage 4: Comparative analysis
Stage 5: Refinement of the map
Stage 6: Validation of the map
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Figure 1: Six stages of the practice oriented descriptive case study at Philips
Design. (Aftab, M., 2013, p. 137)

Stage 1: Internal literature search
This stage involved a preview of Philips’ literature outlining the different
concepts of innovation over the past eight years. This process helped to build an
understanding of the culture and thinking of Philips Design. The source for the
literature was; past power points, process papers, conference proceedings,
event details, experiments, and prototypes etc. published by Philips Design
employees over the last eight years. Following the literature search, the relevant
data was arranged on the map to find connections (figure 2).
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Figure 2: Visual map of internal literature at Philips Design (Aftab, M., 2013, pp.
138).
Visual mapping of internal past literature helped identify connections and gaps in
secondary data. A similar map was constructed for the process that established
the role of design within Philips based on the internal literature search (figure 3).
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Figure 3: Visualising the design process through secondary data search. (Aftab,
M., 2013, pp. 138).

Stage 2: Mapping Philips Design literature on an evolutionary
timeline
In order to identify milestones achieved by Philips Design, the researcher
arranged the relevant secondary data collected in stage one on an evolutionary
timeline (figure 4). The timeline assisted in identifying connections in the
literature, and identified the historical evidence that led design to be established
as a functional lead at Philips Design. The timeline identified the role of design
within the corporation and visualised the change in the design innovation
thinking. For example, in 2002, Philips recognised the use of design research to
understand the change in the personal and social environment. In 2004, Philips
involved design in making a creative portfolio for value propositions, which
resulted in recognising design as a function within Philips. The Design function
was seen collaborating with other functions like technology and strategy in 2005
and 2006. Between 2006 and 2008 design was seen collaborating in research
on social innovation projects, health and independent living applications etc.
Finally, in 2009 design was integrated into the new corporate development
programme called the ‘functional leadership programme’. The timeline
highlighted that in a span of eight years Philips Design got the status of a core
function within Philips and was part of the functional leadership programme.
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Figure 4: Evolutionary time-line for Philips Design from year 2002-2009. (Aftab,
M., p. 140)

Stage 3A & 3B: Informal description of the process by the
practitioners and formal description by the thinkers
Stage 3A & 3B were carried out with the intention of aligning the thinkers and
practitioners and defining the innovation process. Figure 5 gives a graphical
representation of the structure of the steps within stage 3A and 3B.
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Figure 5: Process design within Stage 3A and 3B. (Aftab, M., 2013, p. 141)
The Delphi approach started with a workshop involving all participants. This
session was infested with disagreements between the participants, especially
the thinkers and practitioners. As discovered during the case study, the reason
for the disagreement was due to the different work patterns of the practitioners
and the usability and usefulness of the variables for them (Aftab, M., 2013, p.
136). The thinkers and stakeholders took the final decision in choosing the
variables in accordance with the audit requirements. The variables selected
were:
• Name of the step
• Focus summary of each step
• Timeframe for each step
• How – Different levels within the step
• Required input for each step
• Key activities (Philips Design)
• Deliverables/Output for each step
• Who – Core or sub-step owner
• Who other – Other stakeholder involvement details
• Remarks – A reflection column for any learning.
Simultaneously, small group Delphi sessions were used to streamline the first
map of the process based on the selected variables. The Delphi sessions at this
stage were conducted with thinkers and practitioners separately and then a
rough map collating both opinions was constructed on an Excel spread-sheet
(sample figure 6). Figure 6 was then shown to the audit team and the thinkers
for approval and feedback was provided.
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Figure 6: Sample for the first iteration of the innovation process map at Philips
Design.
Several iterations of the small groups Delphi sessions were made in order to
streamline the design innovation process map.

Stage 4: Comparative analysis
The next stage was carried out to compare the top-down formal description by
the thinkers against the informal bottom-up description of the innovation process
by the practitioners. Therefore, Delphi sessions were followed by one-on-one
interviews with practitioners who were identified as the owners of the steps and
the sub-steps within the innovation process and thinkers who constructed the
innovation strategy (figure 7). While the thinkers were merely approving the
refinements of the map, the practitioners were responsible for refining it based
on their intuition, experience and work requirements. This step helped the
practitioners take ownership of the process and refine it. Additionally, this led to
a pragmatic definition of the map for the purpose of reflection, refinement and
audit.
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Sample 7: Process design for stage 4. (Aftab, M., 2013, p. 141)
Stage four ended with an all-participant workshop where the thinkers and
practitioners agreed to the need to further refine the map and add a cyclical
reflection procedure in the annual plan. The output of this stage was a
consolidated excel sheet description of the design innovation process, which
had all the details necessary from all its stakeholders as compared to figure 6
(excerpt figure 8).

Figure 8: Excerpt from the full Excel version of the explicit innovation process
map. (Full map available at (Aftab, M., 2013, p. 13)
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Stage 5 & 6: Refinement and validation of the map
Further one-on-one interviews were conducted to refine the map at a
microscopic level. This stage also addressed the process of making the map
transferable to stake holders and other sectors. Hence, the Excel sheet was
converted into small A4 size graphical images. These graphical maps visualised
the communication flow, the point of contact and the departments involved at
different levels of the design innovation process (Figure 9).

Figure 9: Graphical representation of the innovation process map including subprocesses. (Aftab, M., p. 143)
Stage six involved Delphi sessions with thinkers, stakeholders and the audit
committee at Philips Design. This session was focused on validating the detailed
Excel map, the graphical map and the ways in which the RD&I team can engage
in communicating their role to a wider audience within Philips Design.

Conclusions: Evaluation and guidelines
The Delphi approach at Philips Design was aimed at defining, validating and
refining the innovation process and reaching a consensus between the thinkers,
practitioners and stakeholders in making the process explicit and auditable. Use
of Delphi technique enabled the RD&I team to unanimously identify and
explicitly define their innovation process; the process defined was then validated
within Philips Design. Hence, the use of Delphi for this purpose was successful
and led to fulfilment of the aim of the internship. However, this tool had its
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strengths and weaknesses, which are highlighted in this section. Based on the
researcher’s experience and observations and secondary research (de Loe, R.
C., 1995, Landeta, J., 2006), guidelines are provided for designing Delphi
sessions for design process mapping and the alignment of multinational
corporations.

Benefits and Limitations
The benefits of the Delphi technique can be summarised as follows:
Engagement: The Delphi technique allowed the selection of participants based
on the structure and communication channel of the organisation rather than
mere knowledge and expertise. Moreover, in the case of mapping processes,
the best participants for Delphi were deemed to be the practitioners of the
process and then those who conceptualised it. The Delphi technique made the
two separate groups of thinkers and practitioners interact and align their
thoughts during the administration of all-participant workshops, thereby
engaging all participants in co-creating an explicit, auditable innovation process
and a reflective RD&I team. This was a profound strength of the technique.
Flexibility: de Loe, R. C., (1995) provided examples showing that Delphi
sessions could allow high levels of flexibility, therefore he could incorporate tools
like workshops within his ‘policy Delphi design’. In the case of the Delphi
technique at Philips Design, flexibility led to the inclusion of one-on-one
interviews and all participants’ workshops within the administration of Delphi
sessions. This ensured confidentiality and unbiased data collection.
Efficiency: Involving thinkers, practitioners and stakeholders within the premises
of Philips Design proved to be inexpensive. Most communication happened
face-to-face leading to efficiencies in time and people management.
Effectiveness: The iterative nature of the Delphi approach and the combination
of interviews and workshops made it possible to involve participants while
keeping in mind the structure of the organisation. This led to interaction between
different hierarchies making the process definition successful and fruitful for the
team.
Reflective: The Delphi technique made the participants engage in a dialogue
leading them to reflect on their action as well as the process. This made the
definition of the process more reflective and enhanced the accuracy and
viability.
The Delphi technique is most effective when flexibility is allowed in its design.
The most important aspect for the administration is to achieve a consensus
between the thinkers and practitioners as well as providing them with individual
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freedom and anonymity.
As with any other tool, Delphi technique also has its limitations. Needless to say,
when this Delphi is applied in other organisations, the influence of organisational
structure and hierarchy might present new challenges that are not identified in
this paper. The limitations found in this research can be summarised as follows:
Firstly, the limitation to the application of Delphi is its correlation to the structural,
hierarchy of the organisation and the team, making confidentiality and anonymity
crucial issues. Initially, the practitioners at Philips Design did not engage in
sharing their activities, leading to a two-month extension in the internship.
However, being stationed within the Design team helped the researcher gain the
trust of the team members and access relevant data.
Secondly, the influence of individual and group culture was immense during
discussions in Delphi sessions. The Dutch belief in co-operative culture made
most discussions long. All- participant workshops required the thinkers and
practitioners to come to consensus on the variables on which the mapping of the
innovation process was defined. Sessions had to be repeated for three
consecutive weeks without any results. Consequently, the researcher had to
involve the stakeholders and chose the variables depending on the need for an
auditable process rather than the thinkers or participants. Later, the thinkers
were asked to approve the selected variables and then the same was
communicated to the practitioners in the following sessions. This sequence of
event illustrated the thinkers to be the decision makers in Philips Design.
Thirdly, the information produced by the Delphi sessions was compiled in an
Excel sheet as shown in figures 7 and 9. This was done to uphold the anonymity
of participants and gather accurate and unbiased data. Although the Excel sheet
articulated the innovation process, it could not communicate the depth of
discussions that followed during the Delphi administration and interviews. As a
result it showed the innovation process as a static, rule bound activity.
Nevertheless, it did make the process explicit and the inclusion of graphical
representation of the innovation process led to the inclusion of certain levels of
design and human factors within the definition of the process.
Finally, the information gathered applying Delphi was difficult to correlate with
predefined variables on an Excel map. The depth of discussions as stated
above used to expand the premises of the innovation process making it difficult
for the researcher to refocus the participants back to the innovation process. It
was difficult to assess the support and opposing arguments from the
discussions. Consequently, extensive coding had to be incorporated to identify
the arguments in favour or against the process.
The outcome of the internship led to the conclusion that Delphi technique was
the right tool for explicitly defining the innovation process and aligning the
thinkers and practitioners. The key for any future application of this process is to
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recognise the flexibility in the guidelines, the benefits and limitations, and apply
the tool appropriately. Though it is not able to express the valuable human
interaction and discussions during the Delphi sessions, nevertheless, the design
approach helps in explicating the process knowledge for organisations, which
otherwise is challenging.

Guidelines
Okoli, C. & Pawlowski, D. S. (2004) provide comprehensive examples of
different applications of Delphi as a research tool in social sciences. Additionally,
de Loe, R. C., (1995) also provided relevant guidelines for a survey-based policy
Delphi technique. This section highlights the guidelines based on the
researchers’ experience and observation of running Delphi at Philips Design.
Group size – The objective of mapping innovation processes was to align the
thinking of thinkers and practitioners involved in the day-to-day activities within
the process. The choice of the participants for Delphi sessions was taken away
from the researcher and depended on the structure of the team involved in the
process. Hence, separating a team into different groups was a good decision.
Additionally, administering separate all- participant workshops was important to
ensure a consensus in all decisions.
Mixing tools with other creative methods – Delphi sessions must be combined
with other methods like one-on-one interviews, workshops, surveys, market
research etc. Mixing methods helped anonymity and confidentiality of the
participants, validity and accuracy of data and simultaneous reflection on the
process of mapping.
Deciding variables on which the process will be mapped – The outcome of the
stated Delphi approach is to explicitly define an innovation process, aligning the
thinkers and practitioners who run the process. Hence, the variables on which
the mapping was to be carried out had to be fixed before the process of
discussion and debate began. Decisions about variables helped in data
categorisation and validation in the later stages of the process.
Communication of the outcome – Dissemination of the outcome to the
participants is very important when research involves multiple participants.
Hence, once the research process was over the process and the outcomes were
shared with the wider audience.

General Conclusion
The Delphi approach and the six step mapping process is an efficient, flexible,
robust and a trustworthy tool to be used by practitioners and researchers in
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understanding and mapping innovation processes. It helps in identifying the
current competencies, skills and knowledge that the team has acquired over
years of practice. Additionally, it helps the team identify where they want to be
and the competencies and skills they need to acquire to reach that position.
When this Delphi approach is mixed with other methods and tools they
strengthen the process and develop an environment that enables co-creation by
the team in the creation of a reflective innovation process for the future.
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Creating Organisational Knowledge Through Strategic
Business Model Design
Luke Feast, Swinburne University of Technology

Abstract
Innovation requires teams to create knowledge through integrating insights from different
domains. However, the innovative power that interdisciplinary approaches bring can also
increase complexity. Consequently, collaboration is required to support design activity. I
take the position that while Horst Rittel’s argumentative approach provides a crucial point
of departure for understanding collaborative design, the tools and methods developed
within this research stream have remained focused on capturing design decisions to act
as a memory aid. In contrast, I argue that the argumentative approach to design should
aim to create organisational knowledge through critical inquiry.
Drawing on insights from a recent empirical study of interdisciplinary collaborative design
activity in industry, this paper highlights the essential role of organisational knowledge
creation within collaborative design activity. I show that the organisational knowledge
creation cycle can be usefully supported at a strategic level through business model
design. However, business model design has historically been undertaken as a tool to
represent structure rather than as technique for critical inquiry and investigation. In this
paper I show that recasting business model design through a collaborative argumentative
approach presents a new technique for designers to create knowledge at the strategic
level.

Keywords
Business Model, Argumentation, Strategic Design
The integrative nature of collaboration highlights the essential role of knowledge creation
within design activity. However, building shared understanding can be difficult in
interdisciplinary situations when stakeholders rely on communicating through sharing tacit
knowledge, because they often lack the common ground that shared practice provides.
On the other hand, restricting communication to explicit knowledge would be too time
consuming. Rather, collaboration requires participants to convert knowledge across the
epistemological spectrum between tacit knowledge and explicit knowledge. This process
of knowledge conversion and integration brings with it opportunities to develop strategic
propositions that guide judgement and foresight. A core technique for supporting
knowledge conversion between tacit and explicit knowledge spectrum is argumentation.
Within the tradition of design research, the significance of argumentation in design activity
has been most thoroughly investigated within second generation design methods (Kunz &
Rittel, 1970; Protzen & Harris, 2010; Rith & Dubberly, 2007; Rittel, 1966, 1969, 1971,
1972a, 1972b, 1980, 1984, 1988; Rittel & Nobel, 1988; Rittel & Webber, 1973). Horst
Rittel, the main proponent of the argumentative approach, rejected the positivism of earlier
Design Science and Scientific Management approaches to planning for being too
simplistic and incapable of meeting the complex requirements of real-world problems
(Bayazit, 2004, p. 21; Buchanan, 1992, p. 15; Cross, 1984, p. 304). Drawing on Karl
Popper’s (Popper, 1959, 1965) post-positivist philosophy of science, Rittel’s secondgeneration design methods focus on the beginning of the planning process where the
objectives and aspects of the problem are discussed and debated. This shift from
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optimising solutions to focussing on the beginning of the planning process required a
different approach that involved organised criticism and argument (Rittel, 1984, p. 320).
Rittel’s argumentative approach is underpinned by his concept of the symmetry of
ignorance; the claim that the expertise as well as the ignorance related to a particular
problem is distributed amongst all participants. Consequently, it follows that no one
participant is justified in claiming that their expertise is superior to anyone else’s (Rittel,
1984, p. 325). Because the knowledge needed to address a design problem is distributed
among many people, therefore, maximum participation in the design process is needed to
activate as much knowledge as possible. Hence, Rittel argues that the knowledge of
those who are likely to be affected by the implementation of a design is particularly
important, and a collaborative approach to design activity is needed.
Furthermore, rather than an objective entity, Rittel classifies design problems as wicked
problems, that is, indeterminate networks of issues with pros and cons to be approached
through an evolutionary process of debate, where statements are made and challenged to
expose them to view points from different sides. Rittel’s concept of wicked problems has
been widely cited and debated in the tradition of design research and, more recently,
within research at the intersection between design thinking and management fields
(Martin, 2009). Rittel’s own approach to dealing with wicked problems was primarily
articulated through the development of computer tools for structuring the communication
patterns of stakeholders. Rittel and his contemporaries developed various computer
supported cooperative work tools to support planning teams to structure their
communication as a argument, for example IBIS (Issue-Based Information Systems) (Cao
& Protzen, 1999; Conklin & Yakemovic, 1991; Kunz & Rittel, 1970), APIS (Argumentative
Planning Information System) (Rittel, 1980), PHI (Procedural Hierarch of Issues) (McCall,
1991), QOC (Questions, Options, Criteria), and DRL (Decision Representation Language)
(Lee & Lai, 1996). However, these tools have not been as influential as Rittel’s theories:
the tools are not widely used in the design profession and they are not often taught in
design schools (Dutoit, McCall, Mistrik, & Paech, 2006, p. 20) .
I argue that Rittel’s insight that design activity can be considered as an argument is
powerful and useful, however, the tools he developed to support design activity are too
formal. Horner and Atwood (Horner & Atwood, 2006) identify four categories of
fundamental barriers that obstruct effective use of design rationale systems (DR):
Cognitive limitations that render DR incomplete; Capture limitations where DR fails to
capture design decisions made in informal situations; Retrieval limitations where the
content of the rationale captured is not relevant for subsequent decision making; and
Usage limitations where users do not know how to apply DR to current design problems.
Recent research has indicated that informal interactions are essential aspects of
successful collaboration (Baird, Moore, & Jagodzinski, 2000; Feast, 2012, 2013).
Therefore, rather than forcing stakeholders to formalise their interactions according to a
prescribed communication system, I claim that argument should be used as a form of
critical inquiry rather than requirements engineering. Furthermore, I claim that a more
effective means to support argument as critical inquiry within collaborative design activity
is through the development of strategic business models.

Research Approach
This research project sits within the discipline of design and the research tradition of
design methodology (Cross, 1984; Dorst, 2008). Broadly, design methodology is the
philosophy of science applied to practical disciplines (Durbin, 1989). In this sense, the aim
of design methodology is to single out the activities and operations performed by
designers when they act qua designers and state clear definitions of those activities
(Gasparski, 1993, p. 175). The premise of this tradition is that we need to understand
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what designers do to develop support for design activity. Together these two aspects
achieve the overall aim to make the design process more effective and efficient, to allow
design firms to develop more successful products (Blessing & Chakrabarti, 2009, p. 5).

Description of sample and data collection methods
The research took a design anthropology approach that is situated in ethnographic and
symbolic interactionism traditions (Hammersley & Atkinson, 2007). The data collection
process started with a pilot study that involved interviewing professional designers. I used
an open sampling approach to maximize variations in respondents’ experiences and
perspectives by approaching designers with different disciplinary backgrounds and
professional experiences. I conducted semi-structured in-context interviews with twentyseven (n=27) respondents over a nine-month period. The average duration of the
interviews was one hour, with their length ranging from 45 minutes to two hours. I asked
the interviewees to describe and reflect upon their professional work experiences. I
structured the interviews around a common set of questions concerning sensitising
concepts regarding collaborative design work. As key issues arose, I generated further
detail of respondents’ understandings through a flexible and unstructured approach
utilising probing and follow-up questions. I used this semi-structured approach to create a
sense of reciprocity and explore the complexity of the topic as the interview progressed
(Mills, Bonner, & Francis, 2006, pp. 9-10). I recorded the interviews using a digital
recording device, and took supplementary notes during the interviews. I transcribed the
audio recordings as soon as possible after I conducted the interviews, and I recorded
memos of my immediate impressions, ideas, and theoretical reflections. All the interviews
from this pilot study were collected within the group Case 4: Pilot Study.
The second stage of the study investigated designers from three different professions in
their everyday professional environment through the observation of their approaches to
collaboration. The observations focussed on the participants’ activities during the early
stages of their design process. I observed and tracked the activities of the designers by
taking notes, collecting visual material, participating in design activities, and asking
questions to explain various aspects of the activity as it unfolded (Robson, 1993, p. 197).
The first case study concerned the collaboration between a large government department
of conservation and a small industrial design company. Three senior industrial designers
and one junior designer worked in the company, which produced biodiversity
management devices. I immersed myself with the designers and observed their everyday
work. I observed the parallel development of several projects that ranged from initial
concept development to redesigning existing devices. Furthermore, I participated in
testing prototype devices in remote environments with the designers and research and
development staff from the government conservation department.
I conducted the second case study within a small architectural practice of two senior
architects and two junior architects. The architectural practice specialised in residential
design and emphasised the design of architecture as both building and cultural production.
I observed the architects’ everyday work in their design studio from the early stage
conceptual design until the presentation of the developed design to clients.
The third case study was at a large market research agency. I embedded myself within a
qualitative research team comprising of three senior researchers and six junior
researchers. The team I followed had specialist experience in conducting design research
for large multi-national consumer electronics companies. I observed the everyday work of
the researchers and followed several projects concerning design research for interaction
design, information design, and service design.
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I processed the observation field notes and interview transcripts and entered them into
NVivo computer-assisted qualitative data analysis software. Data collection and analysis
proceeded concurrently until I reached theoretical saturation (Hallberg, 2006, p. 144).

Data analysis
Semi-structured interview and participant observation are methods well suited to studying
real-world design activity because of their flexibility to deal with complex situations.
However, as with all data collection methods, they are subject to forms of bias. One
significant source of bias is the fact that the researcher is the instrument that collects data.
Bias may be introduced through selective attention because the researcher observes
some aspects at the expense of others. Moreover, the researcher’s expectations might
affect what he or she records. Furthermore, leaving time between the observation and
theory construction means that the researcher may only recall particular aspects. In
addition, interpersonal factors such as age, gender, experience may lead the researcher
to focus on certain members of the group, which effects their picture of the whole group.
However, while these biases cannot be eliminated, I attempted to account for their effects
through triangulating the findings across multiple data sources and through observing
multiple cases (Robson, 1993; Seale, 1999).
I used constant comparative method to uncover influencing factors within the data
(Hallberg, 2006). Constant comparative method compares all emerging codes, categories
and concepts to explore variations, similarities, and differences (Hallberg, 2006, p. 143). I
then constructed a model of influencing factors as the basis of theory construction
(Friedman, 2003). The model integrated the analytic themes, the insights from the case
studies and concepts from the literature, to map the network of influencing factors that
affect interdisciplinary collaborative design activity. Theory is grounded in the respondents’
experiences so that the reader can make connections between influencing factors and the
data from which they came.

The Role of Knowledge Creation in Collaborative Design
Activity
A core insight from the research is that collaborative design is an activity that forms part of
a knowledge creation cycle. When stakeholders collaborate, they undertake various
actions that convert knowledge between tacit and explicit forms. According to Nonaka’s
(Nonaka, 1994; Nonaka & Konno, 1998; Nonaka & Takeuchi, 1995) S.E.C.I. theory, this
process of knowledge conversion brings knowledge out of action and experience into
judgment and interpretation. It is though the processes of converting knowledge across
the epistemological spectrum and through ontological levels that organisations create
knowledge (Nonaka & Takeuchi, 1995, p. 72). Nonaka’s theory of knowledge conversion
may be especially relevant to design research because tacit knowledge in the form of
drawing and prototyping activities has been shown to be of great significance within the
design process (Cross, 2006, p. 9; Schön, 1988, p. 181).

Knowledge Creation in Collaborative Design
According to Nonaka’s (1994, p. 19) S.E.C.I. theory, knowledge is shifted and transformed
between tacit and explicit forms through four types of epistemological knowledge
conversion: socialisation, externalisation, combination, and internalisation.
Significantly, Nonaka’s theory asserts that when the four modes of knowledge conversion
dynamically interact, knowledge can be produced at a higher ontological level. Nonaka
(1994) describes this dynamic interaction that creates organisational knowledge as a
spiral:
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Thus, organizational knowledge creation can be viewed as an upward spiral
process, starting at the individual level moving up to the collective (group) level,
and then to the organizational level, sometimes reaching out to the
interorganizational level. (p. 20)
This aspect of Nonaka’s theory of organisational knowledge creation is particularly
interesting for us regarding Rittel’s argumentative approach to design activity, because it
recasts the aim of collaboration from advocacy of individual positions within a group to
collaboration as a means to create organisational knowledge.

Socialisation
Collaborative design activity converts knowledge through increasing participation. Since
participation engages diverse stakeholders, it supports transfer of tacit knowledge to tacit
knowledge between experts and novices through socialisation. According to Nonaka
(1994, p. 19), socialisation is a form of knowledge conversion where stakeholders share
experiences and learn through observation, imitation, and shared practice. Instances of
socialisation were shown within the case study data where stakeholders were immersed
together in the problem context. For example, Dave, a stakeholder in Case 1: Industrial
Design, described how the designers he worked with gained deeper understanding of
users’ needs through participating in the users’ everyday work activities:
[The] best way is to go and do a real job, but in that period we’ll talk and discuss a
range of things we are working on, as well as future stuff. We work better in the
field discussion-wise than formal meetings… the learning stuff goes on in the field.
(Dave, Case 1: Industrial Design, Code 2.4)
This extract describes how participant observation, co-experience, and immersion
supports socialisation of tacit knowledge amongst the stakeholders. By doing “a real job”
together, the stakeholders share each other’s thinking processes and gain understanding
of aspects of users’ everyday lived experience that are more difficult to express through
language.

Externalisation
Collaborative design activity creates knowledge through dialogue. The research disclosed
that dialogue involves a process of interactive reflection that converts tacit knowledge to
explicit knowledge through externalization. According to Nonaka (1994, p. 19),
externalization is process of dialectical development of ideas through interactions over
time. For example, William, an industrial designer, describes how dialogue is an important
aspect of the iterative prototyping process:
Rather than people sitting and thinking “I’m going to come up with the best idea
possible before contributing”, because they never end up saying anything,
whereas if you have people who are relaxed and open to throw in terrible ideas
and just put things out there, so what might be quite a strange idea to someone
else might trigger something in someone else’s head to could potentially solve the
problem. That’s quite important, that effect of the more things that get introduced
into the conversation the more opportunity you have to pick up on them, whereas if
you’re are by yourself it’s hard to find things to sort of break your way of thinking.
(William, Case 1: Industrial Design, Code 3.4)
An important insight was that dialogue is different from formal communication of
information because it involves on-the-spot feedback and interactive reflection between
participants rather than simply transferring information. Reflection is intimately linked to
dialogue because when participants explain their perspective to another, they can
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reconsider their own behaviour or ideas. This insight connecting reflection and dialogue
corroborates significant research within the literature concerning Reflective Practice (Dorst
& Dijkhuis, 1995; Schön, 1983; Valkenburg & Dorst, 1998). This process of outward
explanation and inner self-reflection supports the dialogue to become more meaningful
because it creates a form of reasoning between participants where they may evaluate
concepts, consider unexpected outcomes, and begin a new iterative cycle of prototype
testing.

Combination
Collaborative design activity creates knowledge through continuous action. I found that
participants use analogy within collaborative activity to create common ground amongst
conflicting perspectives to keep the design activity progressing. Creating common ground
through analogy combines explicit and explicit knowledge (Nonaka, 1994, p. 19). In these
circumstances analogy is technique that uses existing shared knowledge to bring
stakeholders into the design development to contribute their knowledge to the
collaboration. For example, Chris describes how analogy prompts contribution:
Collaboration is also not just asking for help but kind of cheating and taking
existing stuff… so you kind of jump yourself ahead by stealing stuff and borrowing
stuff … Because all of a sudden you know something… and you can have a
conversation… you’ve got to keep it really open to avoid missing out on something
else. (Chris, Case 1: Industrial Design, Code 2.6)
Successfully using analogy also requires openness to interdisciplinary integrative thinking.
The insight corroborates research concerning analogical reasoning in design activity such
as Ball and Christiansen’s (2009, p. 183) findings that analogy is used in situations of
uncertainty and has a generative role in design activity. Furthermore, this insight extends
the role of analogy to knowledge creation.

Internalisation
Within collaboration, situated learning converts knowledge through internalisation. For
example, I found that immersion in the problem context enables stakeholders to learn by
putting knowledge into action and witness how issues unfold. Tim, a senior researcher,
describes how his role often involves supporting designers during immersion activities,
where the designers have direct experience of the intended users’ culture and context:
I think that for us it’s fascinating because the consumers are people that we are
most removed from. If you are a designer and you are sitting in your studio in Oslo
and you are looking out onto the frozen lake, and you are looking for a use case
for your new technology that allows your mother-in-law to use her touch screen
when she is hiking through “The Frozen North”, it is really about taking them out of
that environment and just reminding them that they are designing for this
subsistence farmer in a small village just outside of Jakarta who is fighting
corruption every day. And then you can see that the researcher plays a really valid
role in that because it is about challenging… [designers] to explore interesting stuff
and ask the right questions, and then explaining and talking about it afterwards
and analysing it with them, working out with them what the consumer insights
mean for whatever they are doing. (Tim, Case 3: Design Research, Code 4.2)
Transforming explicit knowledge into tacit knowledge through internalisation is the fourth
mode of knowledge conversion according to Nonaka (1994, p. 19). Internalisation is the
embodiment of explicit knowledge in practice through putting strategies and programmes
in action: a process of learning by doing (Nonaka & Konno, 1998, p. 45). This mode of
learning is inseparable from practice because it is socially constructed and contextually
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situated through sharing stories and opinions in an informal community, rather than
transferred through training (Brown & Duguid, 1991, pp. 46-47). Here, learning is not a
formal process of receiving abstract “expert” knowledge but learning by becoming a
practitioner rather than learning about practice. Situated learning through internalisation
produces know-how through tacit experience in practice (Brown & Duguid, 1998, p. 95).

Ontological conversion
Insights from the research show that collaboration often involves a progressive goal
beyond the immediate limits of the given design problem to contribute to social and
cultural domains. In this sense, collaboration has a strategic aim that involves projecting
future possibilities and appreciating the systemic nature of design activity and the
cognitive limits of individuals. I argue that this aim to contribute to a progressive goal
indicates the intention to convert knowledge across ontological scales. Peter, a director of
at Case 2: Architecture, describes the progressive goal of his architectural practice as a
process that involves looking outward beyond the immediate tasks of the project towards
making higher-level contributions to the discipline of architecture and to encourage
dialogue with the community.
[A building is a] conversation with the public, you know, which is really key… and
we’ve often said in public that “if we talked as much about architecture as we do
about sports, we would live in some of the greatest cities in the world” and no one
is going to stimulate architectural discussion about architecture other than
architects, so that’s our job to stimulate that discussion. (Peter, Case 2:
Architecture, Code 1.3)
This progressive intention is reiterated by Mark, a senior designer interviewed in Case 4:
Pilot Study, he describes how innovation is cannot be reduced to an algorithm or a tool,
rather innovation needs to be supported at the level of organisational culture:
[Most] clients come to us not just for the specific problem but also to learn how to
be more innovative… when we are teaching people how to be innovative, we talk a
lot about a culture of innovation rather than an innovation process or an innovation.
There are skills that make up that, there are tools and there are processes that you
can hang things on, but in reality the way in which you succeed in being innovative
is around the culture. (Mark, Case 4: Pilot Study, Code 2.4)
The significance of progressive goal to build culture and the discipline echoes the fifth
mode of Nonaka’s (1995) knowledge creation spiral:
[An] organisation cannot create knowledge by itself. Tacit knowledge of individuals
is the basis of organizational knowledge creation. The organization has to mobilize
tacit knowledge created and accumulated at the individual level. The mobilized
tacit knowledge is “organizationally” amplified through four modes of knowledge
conversion and crystallized at higher ontological levels. We call this the
“knowledge spiral,” in which the interaction between tacit knowledge and explicit
knowledge will become larger in scale as it moves up the ontological levels. Thus,
organization knowledge creation is a spiral process, starting at the individual level
and moving up through expanding communities of interaction, that crosses
sectional, departmental, divisional, and organizational boundaries. (p. 72)
I believe that organisational knowledge creation is significant in collaborative design
activity, since interdisciplinary collaboration involves the appreciation of the systemic
nature of complex design problems. Problems are always already embedded within an
existing system of environmental and social factors. Therefore, the success of any one
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participant is dependent on everyone else’s success within the system. The team can
create knowledge through strategic judgement by understanding the interactions of events
in the complex network of the design process (Friedman, 2001, p. 14). The general
principles and specific skills needed to understand and explain the systemic network of
the design process, and strategic judgement needed to convert knowledge and shift it
ontologically, is what distinguishes design professionals prepared to work within the
knowledge economy from designers who craft objects.

Issues with knowledge creation in design activity
The insights from the case studies corroborate and clarify Nonaka’s theory of
organizational knowledge creation. However, while the research identified instances of
ontological conversion of knowledge within the case studies, the role of this process was
not well identified by the participants nor was the process well supported. I argue that
there was an intuitive understanding of the necessity of ontological knowledge conversion,
however there were no techniques in place to support organisational knowledge creation.

Strategic design and organisational knowledge creation
I this section I will illustrate how collaborative business model design can support
stakeholders to create knowledge and convert it from product to strategic levels. I
describe what a business model is and identify its common elements, consider how
business modelling constructs theory from out of experience, and how theory construction
can be used to develop design strategy.

Ontological Levels in Strategic Design
The ontological levels of an organisation can be depicted in a hierarchical model.
According to Nam and Jung (2008, p. 62) we can view an organisation with a strategic
level consisting of corporate and then business level, and then below that a tactical level
containing products and design aspects.
A key aspect of Nam’s model is that knowledge most strongly flows from the corporation
vision at the top down to design solutions at the bottom. A smaller arrow indicates that
knowledge can flow back from design to the corporate level. However, according to
Nonaka’s S.E.C.I. theory, real innovation is created when the spiral of organisational
knowledge creation shifts knowledge from the tactical level of design opportunities up to
the strategic level of business opportunities. Consequently we can see that the role of
strategic design is not to focus on individual design solutions, but should create
organisational knowledge out of individual experience and integrate it at business,
corporate and cultural levels.
I claim that designing business models may be able to support the knowledge creation
cycle at a strategic level. However, business model design has historically been
undertaken as a representation of structure rather than as technique for critical inquiry and
knowledge creation. In the next section I argue that to create organisational knowledge,
business models should do more the describe factors and rather should account for how
they interact. This shift from representation to explanation involves recasting business
model design as a mode of argumentation.

Business Model
There is no clear definition of a business model. For example, in their recent literature
review Zott et al. (2010, pp. 5-6) identified that business models have been defined as a
statement, a description, a representation, an architecture, a conceptual tool or model, a
structural template, a method, a framework, a pattern, a set, and so forth. Arguably, this
great variety of descriptions and lack of consensus reflects the relative novelty of the
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business model concept within the management and organisational science fields.
Furthermore, the growing discussion of business models may also indicate their potential
utility. However, while the worth of business model design may also be true for design
strategy, the majority of publications concerning design and management have focussed
on doing management in the form of a reified design process, and there are few
publications in the design literature that specifically address business model design.
Despite the variation of definitions of business models, we can identify some key elements:
a notion of value, financial aspects, exchange relationships, competencies, and activities
(Brunswicker, Wrigley, & Bucolo, 2013, p. 2). According to Zott and Amit (2010, pp. 217219) the key to understanding an organisations business model is to consider its activity
system:
An activity in a focal firm’s business model can be viewed as the engagement of
human, physical and/or capital resources of any party to the business model (the
focal firm, end customers, vendors, etc.) to serve a specific purpose toward the
fulfillment of the overall objective. An activity system is thus a set of
interdependent organizational activities centered on a focal firm, including those
conducted by the focal firm, its partners, vendors or customers, etc.. The firm’s
activity system may transcend the focal firm and span its boundaries, but will
remain firm-centric to enable the focal firm not only to create value with its partners,
but also to appropriate a share of the value created itself.
A business model is not a simple description of an organisations hierarchy but, following
Zott and Amit (2010, pp. 217-219), an explanation of how a system of interrelated
activities create value. While a simple descriptive business model may produce a useful
form of understanding through supporting self-reflexivity and empathy, they do not explain.
For a model to explain it should tell us about what sorts of mechanisms, processes, etc.
exist, and also something about the systematic relations between these underlying factors
(Gaspar, 1990, pp. 285-295). Furthermore, a theory rich business model must illustrate
the relationship between factors and activities based on empirical research and predict
what happens when factors interact.

An argumentative approach to strategic business model
design
Business models explain through reasoned arguments rather than experiments. Modelling
an organisation’s activity system involves constructing a social theory, which unlike
physical theories, are difficult to falsify with experimental data, because the interpretation
of social data is mediated by assumptions, frames of reference, and ideologies of the
stakeholders involved in the program (Dunn, 1993, p. 260). However, this means that we
should not see the role of business model design as demonstrating validity, providing
proof, or replicating experiments, but as a process of rational construction of knowledge
claims. In this sense an argumentative approach to business model design involves a
form of partial explanation that aims to allow us to manipulate factors and surface
assumptions rather than provide certainty of any one solution.
I believe that argument based business model design should support the ontological
conversion of knowledge through testing the problem frame itself rather than aiming to
determine an optimum solution. Since the main difficulty that confronts wicked problems is
defining the nature of the problem itself, the primary sources of invalidity are not the first
order threats to internal, external, construct, and statistical conclusion validity, but rather
second order threats the call into question the appropriateness of problem definition
(Dunn, 1993, p. 260). First order threats do not help to assess the appropriateness of a
problem definition because they applicable only within a given problem frame.
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Any strategic design program that aims to change the structure and function of a social
system needs to address both competing ethical as well as explanatory hypotheses.
Therefore, the procedure should be conceptualized as process of reasoned argument and
critical inquiry where standards for assessing knowledge claims should include, but are
not limited to, rules for making valid causal inferences. Since collaborative design involves
value judgments as well as facts, its strength depends on the interrelated meaning of
terms and background information that resist formalization: induction, analogy, narrative,
and so forth. The inclusion of informal logics implies that we must accept a transactional
view of argumentation not only an analytic view.

Conclusion
I have argued that collaborative design involves a knowledge creation cycle where
participants convert knowledge across tacit and explicit epistemological modes.
Furthermore, I claimed that because creating organisational knowledge also involves
shifting knowledge across ontological levels, therefore a strategic design approach should
be employed through business model design to recast the locus of innovation to also
include business and corporate levels. Lastly, I argued that business model design should
be aimed at challenging the problem frame itself, and therefore, it should be characterized
as a form of critical inquiry rather than simple description or experiment.
The insights presented here show that while Rittel’s argumentative approach to design
activity provides a crucial point of departure for strategic design, the strength of an
argumentative approach to design activity should challenge the problem frame itself. This
is, in my view, the core difficulty of wicked problems.
Finally, the potential of business model design is currently under researched in the design
literature. Moreover, where business model design has been considered, developing
“design-led” business models have applied a naïve approach that simply transplants
design techniques such as prototyping or creativity from the craft tradition of design, rather
than applying a systematic design process that takes knowledge creation as a core
attribute of professional design practice.
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“Should I Patent This”?
Bryan Howell, Brigham Young University, Utah, USA

Abstract
This paper addresses the recent legal and cultural evolutions within the United States
Intellectual Property system and its impact on Industrial Design students. It reviews how
the United States Congress has revised patent laws, diluting the rights of the inventor in
favour of the inventor’s sponsor. It also explains cultural shifts in patent creation and
ownership, with teams of inter-disciplinary inventors employed by well-funded
corporations at the core of the patent world. It then highlights how these changes do not
favour student inventors and hinder their ability to protect their creative work.
This paper also explores how recent patent language includes claims of “user experience”
and “usability” which can benefit industrial designers. It highlights intellectual property
issues that students encounter, namely, dealing with creative rights ownership and
Intellectual Property education. Finally, it proposes how design students and universities
could evolve their traditional positions regarding intellectual property and their education
methods to align training with the new intellectual property realities in the United States.

Keywords
Intellectual Property, Design Student, Usability, User Experience, Technology Transfer
Recently our Industrial Design (ID) department witnessed an unfortunate argument
between students over perceived intellectual property rights. Both sides engaged
attorneys to argue their positions. Soon thereafter, the argument silently dissipated with
no action taken by either side. The details regarding this conclusion are unknown, but it is
suspected that neither party held “rights” that were legally pursuable and thus all
arguments were mute. Unfortunately, it took two attorneys to clarify the situation to the
young designers who were at the time passionately absorbed by the situation.
Industrial Design students create unique solutions to academic projects and often ask
themselves (and their professors) “should I patent this”? Typically students hold an idyllic
view of patents and their rights as a designer. They envision themselves as inventors akin
to Thomas Edison, the Wright Brothers, and “Doc” Brown from the movie Back to the
Future, who sacrifice countless hours and social relationships to develop products that will
change the world and potentially create a substantial financial return. However, this notion
of a “lone genius inventor” is “antiquated” and is partially to blame for conflicts similar to
that mentioned above.
Over the last few years the intellectual property scheme in the United States has evolved
and design students should understand the basics of patent law and trends so they may
efficiently use limited resources wisely. These transformations include both legal and
cultural changes. First, the United States Congress has altered patent laws, diluting the
rights of the inventor in favor of the inventor’s sponsor. Second, cultural shifts in patent
creation and ownership place teams of cross-discipline inventors employed by large wellfunded corporations at the core of the patent world. These changes do not favor the
student inventor and significantly hinder their ability to protect their creative work.
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However, there are emerging trends working in favor of industrial designers and
potentially, student designers. These include the acceptance of “usability” as a driving
force in patent “claim” language, and a push to license intellectual property developed in
American Universities. Also, Industrial Design students should understand how these
evolutions might affect their educational and private lives. Furthermore, the academic
design studio, working on sponsored projects, is an ideal vehicle for learning about
intellectual property issues.
This paper addresses the recent legal and cultural evolutions in patent law and proposes
how design students and universities could evolve their traditional attitudes towards
intellectual property and alter their education methods to align with the new intellectual
property realities in the United States.

The Individual Inventor
The On June 1st 2011 the United States Committee on the Judiciary submitted to the US
House of Representatives the America Invents Act to amend portions of Title 35, of the
United States Patent Code. In this document, the committee reports that:
“The U.S. Patent system, when first adopted in 1790, contemplated that individual
inventors would file their own patent applications... It has become increasingly common
for patent applications to be assigned to corporate entities, most commonly the employer
of the inventor... Current law still reflects the antiquated notion that it is the inventor who
files the application, not the company-assignee” (House of Representatives, Report 1249,
2011).
The report further states that Section 115 and 118 of the Code should be modified,
allowing the obligated “assignee’s (corporate entities) to file a patent application” without
the inventors immediate signature (H.R. 1249, 2011).
Historically, this signature has been a precious part of every invention indicating that the
inventor has signed an oath “stating that the inventor believes he or she is the true
inventor of the invention claimed” (H.R. 1249, 2011). This new power enabling the transfer
of inventorship from the inventor to the sponsor with or without the actual inventor’s
signature is a radical degradation of traditional inventors rights and signals the
unimportance of the individual inventor in current patent law.
This brings into question that relationship between student designers and sponsoring
institutions. A recent review of the author’s institutional intellectual property policy
indicates that students own the rights to their creative works. This policy dated October of
2000 states: “Students who independently develop intellectual property arising out of their
participation in programs of study at the university will retain the ownership rights to such
property” (BYU, 2000). In this new environment, this statement seems outdated and begs
the question, could a sponsoring academic entity transfer student rights to itself, just as a
corporation could, without the consent of the inventor?
Typically Industrial Design programs incorporate outside corporations as sponsors for
semester long studio projects. These corporations also typically request the intellectual
rights to the student’s work. Student designers are now in a unique situation. As the
individual developers of intellectual property, they have to compete with two different
possible sponsors, the University as the sponsor of their education, and the corporation
sponsoring the semester’s project. Ownership for the intellectual rights resulting from
these academic projects could potentially become a three-way struggle between the
student, the university and the corporate sponsor.
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From Individual Inventor to Team Inventor
Over that last few decades there has been a significant shift in the “culture” of invention.
Corporate inventor teams have replaced the role of the individual inventor. This movement
away from individual inventors is corroborated by observations from Dennis Crouch (2011)
who reports that of the patents filed in the US in “1952, 82% listed one inventor, 15% two
inventors and 3% more than three inventors”. “By 2011, the statistics had inverted. Less
than 32% of patents issued list a single inventor”, 25% list 2 inventors and “43% identify
three of more inventors”.
In a more recent report, Crouch (2013) states that the trend showing an increase of
patents filed with “teams of inventors” is increasing while patents filed with only one
inventor continues to fall”. Corporate inventor teams are the natural result of both the cost
and complexity of contemporary inventions and the team based development methods
that corporation’s embrace today.
Most Industrial Design programs train students with simple, non-complex projects with
some participation in single discipline team-based work, however, at the end of the
semester, it is still the individual designer that is graded, not a team of inventors.
Although students occasionally engage in cross-disciplinary projects in Industrial Design
programs, it is not yet a standard practice. Consequently, industrial design students are
primarily reliant on their individual genius to create patentable features while the trend for
new invention is based on cross-disciplinary teams. While it is possible that a student
design might invent something that is patentable, it is not probable.

Individual Ownership to Corporate Ownership
These corporate inventor teams are performing better today than at any time in history
and corporations are using this trend to aggressively increase the size and quality of their
patent portfolios. An analysis of patent ownership illustrates that individual inventors, who
own intellectual property rights, are, like the individual inventors themselves, being
replaced by corporations.
Evidence of corporate patent performance can be found in the IFI Claims Top 50 US
Patents Granted list (2014), published each year. This shows that in 2013, two popular
consumer electronic companies, Apple Computer and Samsung Electronics, were granted
a total of 1775 and 4676 patents respectively. Or, in a different perspective they were
issued respectively 6 and 16 patents per workday. The process to develop and process
patents in corporations is a complex and well-tuned effort. The inventors in those
corporations need only get their creation into the hands of a team of attorney’s who will
nurture it through the patent application and granting process.
Evidence demonstrating that corporations dominate intellectual property ownership is
found in the All Technologies Report, PARTS A1 (2012) from the United States Patent
and Trademark Office (USPTO). It shows that 82.5% of the total patents granted in 1999
where awarded to large entities, including both corporate and government entities.
Thirteen years later, in 2012, 93% of all patents granted where awarded to corporations
and governments. The relative number of patents granted to governments has stayed
relatively flat over these 13 years, thus the growth has been in the corporate sector.
The drive to invent is a critical part of the race to rapidly build the size of the corporate
patent portfolio. In today’s world of litigation, the size and quality of your patent portfolio is
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worth millions or as recently demonstrated with the Apple and Samsung court case,
billions of dollars. The process to obtain and protect a patent is not trivial, and individual
inventors and especially design students rarely have the knowledge, time or resources to
effectively protect patent worthy creations.
The patent game today is primarily a corporate game, the idea of an individual inventor or
student creating a patent that is meaningful and defendable is an “antiquated” notion and
students should be aware of the contemporary realities of the intellectual property world,
before engaging in patent fantasy’s or litigious argumentation.

User Experience and Usability
User Experience (UX) is a relatively new term developed and promoted in the Human
Computer Interaction (HCI) community. It is has not yet coalesced into a single definition
but Law, Roto, Hassenzahl, Vermeeren & Kort, (2009) “recommend(s) the term user
experience to be scoped to products, systems, services, and objects that a person
interacts with through a user interface.” Bargas-Avila & Hornbæk (2011) also highlights
that key dimensions of UX studies include emotions and affect, enjoyment, and aesthetics.
Usability (UI) is a more common term used in HCI studies and is considered a subset of
the User Experience focusing on the objective performance of a user interacting with a
task, tool and the environment (Shackel & Richardson 1991). UX and UI were typically
software focused, but are now considered a basic need in most serious new product
development.
To stay abreast of the ever-evolving world of product design and development, Industrial
Design departments are beginning to include usability and user experience studies in their
curriculum. The foundational processes and ideals behind the new UX and UI methods
are also useful in increasing the value and performance of non-software inclusive
products covered in ID curriculum. With the advent of UX and UI ideals in product
development, both in corporations and university curriculum, it will be insightful to uncover
if it has influenced patent creation, and if so, then, how?

UX/UI in Patents
To explore this notion, 10 patents from a single field of endeavour spanning 33 years were
analysed to discover how UI influenced the patents claims. Patents involving Illuminated
Keyboards were randomly selected with a simple chronological spacing allowing for
samples to represent different time periods spanning the years reviewed. Analysis of the
samples showed that for eight of the ten patents, usability had “little” to “no” influence on
the patent claim narrative. However, in two patents, usability played a predominant role in
defining the claim narrative.
This analysis also uncovered that keyboard engineers are proficient at inventing new
ways to solve the same problem (illuminating a keyboard), but are blind to how an these
inventions could be used in new ways. Only after usability ideals uncovered new issues
were fresh claims incorporating illuminated keyboards invented. In saturated domains,
such as illuminated computer keyboards, it appears that incorporating UI and UX
methodologies in the product development process would enable new inventions.
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The Patent Analysis
Each of the ten patents were studied and grouped together by how UX/UI issues
influenced the claim narrative. In the first group, Boulanger (U.S. Patent No. 4,163,883,
1979) and Brown (U.S. Patent No. 4,320,268, 1982) the word “user” is never specified,
but they speak about an “operator” as an extension of their engineered system. For
example, “…keys to extend through the openings to be manually depressed by a
keyboard operator”. Boulanger is only concerned with the systematic thoroughness of the
mechanism, not the humanness of the operator.
The second group, Chiang (U.S. Patent No. 6,860,612, 2005), Douzono (U.S. Patent No.
6,764,191, 2004) and Higuchi (U.S. Patent No. 7,086,768, 2006) lacks any mention of an
operator or user. For example, the Chiang patent states: “Since computers may be used
in various environments, such as dark environments, an illuminated keyboard is provided”.
One may assume that the user in this scenario is considered, but he/she plays no part in
the specification of the invention. This team focuses solely on the precise and challenging
engineering problem of illuminating a keyboard.
The third group, Howell (U.S. Patent No. 6,590,508, 2003), Zhang (U.S. Patent No.
6,179,432, 2001) and Berkeley (U.S. Patent No. 6,987,466, 2006), includes the word
“user” and “operator” a few times in the document specification, but with limited impact.
For example, the Howell patent states: “Portable computer systems are often used in low
light situations. In these situations, it is easy to read information shown on the display.
However, it is quite difficult to see the keys of the keyboard.” In this narrative the user is
alluded to but does not play an important role.
The fourth group, Shipman (U.S. Patent No. 6,217,183, 2001) and Bronstein (U.S. Patent
No. 8,319,128, 2012) engage usability issues fully in the patents claim narrative. Shipman
dramatically highlights a number of different ways users need to operate keyboards in
poor lighting situations. For example: “poor lighting…causes the keyboard operator to
memorize the key locations or to strain their eyes.” Although he is very conscious of the
users needs, neither he nor any of the other inventors or patents mentioned so far have
redefined the problem beyond “how to see a keyboard in the dark”. It is noticeable that
after 30 years of invention in a single domain engineers have produced only technological
updates to the same problem.
Bronstein’s patent, however, is a radical departure from the previous patents. This patent
focuses on usability, which redefines how illuminated keyboards could be used. Bronstein
explains that in conjunction with software programs, like tax forms, linking select
illuminated keys with the requirements on the monitor enhance usability. He explains the
following scenario:
“A user may be presented with a form on a display screen of an electronic device
associated with a keyboard, such as an electronic form. The variable illumination of one
or more different keys on the keyboard may increase the user’s efficiency in completing
the form... The form may require the user enter… numbers in order to complete the form
and may require the user to move or “tab” between entries on the form... The electronic
device, which may be coupled to the keyboard, may provide a device input to the
keyboard instructing that the numerical keys… the “TAB” key, and the “+,”-,” and”.” keys
on the keyboard may be illuminated”.
Where the other patents in this set have been developed to optimize a single wellestablished issue, this user-centered approach engages aspects of a meaningful user
experience incorporating enhanced usability, to invent fresh solutions to fresh issues.
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This user-focused mentality illustrates in part why Apple, the owner of this patent, is
currently a leader in the consumer electronics industry.

Intellectual Property and Design Students
To educate and protect students in intellectual property matters, the author’s academic
department has developed a number of proposals. One model mimics the evolutions
identified in the legal and cultural changes outlines in this paper. In this case, to
overcome the individual inventor scenario projects are sought which allow work in crossdisciplinary development teams on usability or user experience. An example of this
collaborative effort can be reviewed in the Swan, Howell, Solomon & Martin (2011) paper
“The Hewlett-Packard Sensory Home Project”.
Also, recognizing that intellectual property issues are realistically managed best by the
experienced staffs of large institutions and not individuals, students participating in these
courses are encouraged to assign their intellectual property rights over to the university
who in turn, negotiate all IP issues on their behalf. In the current educational structure,
when corporations require intellectual property agreements for sponsored projects, the
students, as the owners of their creations, are left to negotiate the terms of the agreement
directly with the sponsor. This is a rather one-sided event that typically leaves the
students feeling abused.
In the past, it has been demonstrated that students occasionally create work that
corporations value and desire to develop further. On these occasions, students enter
negotiations on their own behalf (what student has money for an attorney?). Being excited
about the request but lacking knowledge and experience they typically overvalue their
work, underestimate their rights and botch the negotiations, which benefits neither party.
Both parties would be better served if students would allow an experienced attorney to
negotiate these situations on their behalf. To address this issue at a university, one might
consider reviewing how their university licenses intellectual property.
Large universities typically have Technology Transfer offices that handle processing of
intellectual property and negotiating licensing contracts for the inventions created in the
university’s research labs. For individual players, such as students, to participate in the
intellectual property domain in today’s environment, they will need to collaborate with an
established player, who has benevolent intentions. The Technology Transfer offices
found at many large universities could fill this need.
Unlike most corporations, universities typically have generous profit sharing plans with
their inventors. At the author’s institution, intellectual property based income is shared
between the inventor who receives 45% of the proceeds (minus the initial costs of
processing the IP), the college of the inventor receiving 27.5% of the proceeds and the
Technology Transfer office receiving the remaining 27.5% (xyz, 2000). Enlisting students
in this scheme would seem ideal, however, it requires first that the university be open to
engaging with students on this level and secondly that the student are willing to participate
in a “share the work, share the profit” venture.
To educate students in intellectual property issues, these same experts could be enlisted
to either run a small IP workshop explaining the basics of intellectual property, or provide
the professor with materials and guidelines for class presentation. The training would
include the basics of patent and copyright law. It could potentially include real contracts
that the students would sign as part of the studio course. Students would not only learn
about contracts and what is patentable, but also how to search for prior art, understand
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claim language and perhaps most importantly, their responsibilities to value and use their
own intellectual property directly derived their creative endeavours.

Conclusion
Students need to obtain a realistic view of the contemporary intellectual property
environment and discover how they can effectively interact with it. In the product
development world, they will be required to deal with it at one point or another.
First, they need to comprehend that their typically nostalgic view of Doc Emmett type
inventors, who create patents, gaining fame and fortune, are extremely rare or even
extinct in contemporary society. Second, they need to understand that today’s patentable
inventions predominantly come from teams of inventors that are usually composed of
multi-disciplinary experts. Third, that playing in the intellectual property arena is primarily a
game reserved for well-funded institutional players with a well-tuned legal staff. Fourth,
that although recent changes in the intellectual property domain are a disadvantage to
students, their evolving usability and user experience research skills along with their ability
to network with inter-disciplinary peers, will prove valuable in uncovering fresh patentable
solutions.
Finally students need to learn that IP is not a mystery to avoid, but an opportunity to study
and utilize. As students become familiar with the issues surrounding intellectual property,
their behaviour should also evolve. An offense taken when one student feels another
student has unjustly incorporated her “novel” idea into his work should disappear as well
as the often-asked question, “should I patent this”?
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Abstract
One major design debate is how design thinking can be applied in non-traditional design
contexts. A particular hot new area is business model design. When entering new design
grounds, codesign and the direction of design games have proven beneficial in the past,
especially when it comes to engaging a cross-disciplinary circle of stakeholders and
reframing and proposing new scenarios. In early business model design workshops in
which I experimented with design games, observations revealed two concerns. First, to
create big surprises that could lead discussions to novel directions, there was a need for
techniques supporting the game purpose during play. Second, participants who are not
predisposed to a constructionism agenda and who do not have an immediately playful
attitude find it harder to relate to the game, and the rules and procedures governing it.
This paper investigates through three design games how game feedback techniques
during play can be used to elicit big surprises and how to sustain the subsequent action in
which novel business model configurations tend to occur. The findings suggest game
feedback techniques as a major addition to design games and the role of the facilitator as
that of a co-enabler of the feedback.

Keywords
Design games; Feedback techniques; Codesign; Business models; Design thinking
One of the big design debates is whether design is a profession and a specialisation only
for the design schools and design consultancies, or if it is a field with a set of practices
and ways of doing things that could be fruitful in other contexts and disciplines as well.
The former is concerned with keeping design as a highly specialised discipline. The latter
is concerned with the understanding of these new contexts and how to transfer design
thinking practises into non-traditional disciplines. This transfer brings about the major
dilemma of describing the design field, as designers have been holding back because of
‘the risk of oversimplifying its object of study’ (Dorst, 2011, p.521). If more people choose
to engage with these new contexts, then the field of business model practice and research
are in search for business model design skills (Govindarajan & Trimble, 2011; Kaplan,
2012; Martin, 2009; Osterwalder & Pigneur, 2010). I see this new interest in design from
the business field as an opportunity to explore new grounds.
A hot topic in management and innovation research and practice is business models or,
more precisely, the activity of designing business models. In short, a business model
encapsulates value creation (products/services for a specific customer group), value
capturing (profit formula for the company) and value delivery (the activities needed for
successful value creation and value capturing; this includes organisational processes and
value chains). The business model is a description of the core business logic and is also,
in some literature, described as the story that explains how enterprises work (Magretta,
2002; Osterwalder & Pigneur, 2010; Teece, 2010). New for design is to view value
delivery and especially value capturing as a designerly issue. In situations where different
professional expertise is brought together and new ideas, scenarios and eventually
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solutions are in focus, codesign and especially the specific direction of design games
have a successful past. Design games can create a structure that supports a mutual
understanding between participants and downplays power relations (Ehn & Sjögren,
1991). The games can also provide a platform for challenging assumptions, reframing
problems and enabling future scenario exploration (Buur & Gudiksen, 2012; Brandt, 2006;
Brandt & Messeter, 2004). Furthermore design games can provide a constructionist
learning agenda as an alternative to prediction and causal reasoning found in traditional
management (Gudiksen, Poulsen & Buur, 2014; Roos, Victor, & Statler, 2004).
The proposition is that design games can play a vital role in enabling surprises in nontraditional design fields such as business model practice. Schön (1983, 1987) noted that
surprises occur when our already established knowledge (knowledge-in-action) is
challenged as part of a constructionist endeavour. Surprises are the first hint towards
novel configurations. Nachmanovitch (1990, p.46) noted in his description of the
improvisational nature that ‘creativity must be sustained in time’ to embrace surprises.
Hence, the action one takes when these surprises occur is vital to the outcome. Either the
surprises can be pushed aside and ignored or they can be embraced and sustained. In
this paper, I explore through three business model design games how game feedback
techniques can enable big surprises and sustain the subsequent action, and as a result,
how this might be seen as a first step towards innovative business model configurations.

Characteristics of design games
The purpose of applying design games has evolved throughout the last 25 years. An early
example of a design game stems from the field of architecture, in which Habraken and
Gross (1988) developed nine concept design games. They explained that ‘as designers
we share certain concepts that cause us to act in certain ways; through these same
concepts we also understand each other’s actions’ (Habraken & Gross, 1988, p.15). One
example is ‘the silent game’, whose purpose is to create awareness of the way architects
and designers pick up thematic aspects of the forms one sees. Habraken and Gross
considered the games a research tool to help one understand design better, not a design
tool. Within engineering, Bucciarelli (1991) developed the Delta design game to teach
engineering design students about social processes in engineering work practices. The
underlying principle of the game is to demonstrate to students the importance of
communication, negotiation and entering compromises.
Around the same time, participatory design researchers experimented with how to involve
and empower users through games. To differ from Habraken and Gross (1988) and
Bucciarelli (1991), the early participatory design games had the intention of creating
mutual understanding between system designers and users (employees). One example is
the organisational kit game, which is a game for people involved in newspaper production
(Ehn & Sjögren, 1991). Buur and Soendergaard (2000) suggested video card games as a
format for bringing in user study data. They discussed in a collaborative setting possible
insights to bring along in ideation stages. Brandt and colleagues used the term
‘exploratory’ and suggested that design games can be both a way to reach mutual
understanding and a mean for future scenario exploration (Brandt, 2006; Brandt &
Messeter, 2004). As Brandt (2011, p. 215) noted, design games are ‘a result of active
experimentation with various as-if-worlds through engagement with the game materials
and co-players’.
In strategy and management, the Lego serious play approach shares traits with these
design games. Developed by Roos et al. (2004), this approach suggests an alternative to
traditional management thinking in which building procedures, a playful attitude and a
constructionist agenda are at the core. I see it as three waves that continue to coexist
(see Fig. 1). The first wave concentrates on the competencies of the designer or design
team. The second wave focuses on participation and bringing together designers and
users, and later various stakeholders. This wave evolved from a starting point of mutual
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learning; an exploratory agenda was later added. In the third wave, which is still in its
infancy, design games are increasingly becoming a part of non-traditional disciplines and
a part of a more broadly industrial accepted agenda (see Gray, Brown, & Macanufo, 2010).
I see the design game experiments in business model settings as part of this new wave,
and I use the findings from the first and second wave as inspiration.
First&Wave&

er'tool'

ine'

Design

Timel

Purpose
Second&wave&
Games as designresearch tools in
architecture
Participants
Designers/architects
Habraken & Gross, 1988
Purpose
Purpose
Games as way to reach mutual learning and
Developing engineering students design
understanding of work practice
competencies
Participants
Participants
System designers and users
Designers/engineers
Ehn & Sjögren 1991, Müller 1991
Bucciarelli, 1991
Purpose
Purpose
Developing engineering students’ design
Games as a new format for bridging the gap
competencies
between users’ insights and ideation
Participants
Participants
Designers/Engineers
Ethnographers, designers, clients
Horgen & Colleagues, 1999
Buur & Søndergaard 2000

Third&wave&

Purpose
Games as a constructionist learning
approach and ‘thinking with hands and
body’
Participants
Managers
Roos et al 2004
Purpose
Games as a constructionist learning
approach and ‘thinking with hands and
body’
Participants
Managers, marketers, designers, users
Author 2012

Purpose
Games as an exploratory mode endeavour
and experimenting with ‘as-if-worlds’.
Participants
Designers, clients, users
Brandt & colleagues 2004, 2006

Figure 1. Overview of design game waves and selected literature examples
As design games begin to move beyond design profession circles, I see a growing interest
in trying to define design games. In a recent PhD dissertation, Vaajakaalio (2012)
suggested a play framework in which design games can be seen as a structure, tool and
mindset. What stands out when one compares the play framework with codesign
generative tools and techniques (Sanders & Stappers, 2008) is structure. I argue that, in
the use of tools, one can have a playful attitude, although the structure increases the
chances of having this attitude. A brief elaboration is needed to understand what is
currently meant by structure. The following game structure elements reoccur in the
literature: (1) ludic learning space, (2) rules and procedures, (3) and materials. I suggest
adding a fourth element, namely feedback techniques.

Ludic learning space
In game studies in general, there is much debate about ‘the magic circle’. As stated by
pioneering play researcher Huizinga (1949), it is a playground in which special rules apply.
He further argued that magic circles are ‘temporary worlds within the ordinary world,
dedicated to the performance of an act apart’ (Huizinga, 1949 p.10). Zimmerman et al.
(2007) argued that within the magic circle, specific meanings could emerge. Building upon
the experiential learning model in which learning happens as a result of concrete
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experiences, reflective observations, abstract conceptualisation and active
experimentation (Kolb, 1984), Kolb and Kolb (2010) suggested that the ludic learning
space is the highest form of experiential learning. The ludic learning space is
characterised by principles such as freedom to play, chaos of uncertainty, welcoming
foolishness and stepping out of real life. In this play space, I argue that the key is that
uncertainty is allowed to exist and that embracing emergence is essential.

Rules and procedures
A game consists of a set of rules on what participants are allowed to do or not to do and a
set of procedures to secure progress in the game (Brandt, 2006; Salen & Zimmerman,
2004; Schell, 2008). In video and computer game design, this is also called the game
mechanics. For instance, a rule in Habraken and Gross’ ‘silent game’ is that the designers
are not allowed to talk, while the procedure in Lego serious play is that each participant
builds individually before a shared object is created. Rules and procedures are what
separate games from informal play or just play with materials. A playful attitude alone,
therefore, does not create a game structure. However, the line is blurred as rules and
procedures can quickly become part of a play situation.

Materials
Design games share traits with sketching, mock-up and prototyping. They are part of the
reflective practicum proposed by Schön (1987), in which materials or constructs provide
backtalk to the situation. They are also part of the notion of boundary objects proposed by
Star (1989), in which plasticity is needed to evoke the boundary effect. Materials can
include the game board and the game bricks, among others. A design game can be seen
as a game structure of rules and procedures on top of this material use, which is added to
enable specific conflicts, struggles and persistence in the design activity (Gudiksen, 2014;
Gudiksen, Poulsen & Buur, 2014).

Feedback techniques
A design game structure therefore depends on the establishment of a ludic learning space,
the application of rules and procedures and the use of various materials. I suggest adding
another element: feedback techniques. In early business model design workshops, I
observed two things. First, to create surprises that could lead the discussion to novel
directions, there was a need for techniques supporting the game purpose during play.
Second, non-designers and stakeholders who are not predisposed to a constructionism
agenda and who do not have an immediately playful attitude find it harder to relate to the
game and the rules and procedures. This initiated an exploration of ways to increase the
chances of surprises; however, aside from a few notions on the role of the facilitator, I
found little support in the design game literature. Therefore, I turned to alternative
literature from disciplines such as video, computer and board game design, and even
illusory techniques used in showmanship and magic circles. I borrowed the notion of
feedback from the video game literature (LeBlanc, 2006; Salen & Zimmerman, 2004). For
instance, LeBlanc (2006) proposed two kinds of feedback: (1) reinforcing uncertainty as a
way to intensify dramatic tension and keep the game alive for a longer time and (2)
inevitability, or ways to advance games towards closure.
In the following sections, I explore various game feedback techniques through three
business model design games I applied during the last two years. I discuss the effects and
relate them to the few existing notions in codesign and the application of this feedback in
game studies in general.

Research method
This work is based on action research, i.e. experiments in design workshops in which I
engage participants in trying out new collaborative methods. The results are based on an
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experiential learning cycle based on four steps: designing tools, making design
interventions in workshops, observing incidents and reflecting through the use of relevant
theory (Kolb, 1984). As design researcher, I work with companies to propose a new
course of action to help their community improve its work practices. Furthermore, the
approach relates to the direction of research-through-design in which the knowledge
gained lies not only in the resulting designs, but even more in the design actions, choices
and reflections along the way (Frayling, 1993; Koskinen et al., 2011; Zimmerman et al.,
2007).
I report the results of experiments with three different business model design games. The
typical arrangement was a one- or two-day workshop where the business case owners,
together with invited participants, went through several consecutive design activities I had
prepared. Participants were a mix of these professions: business case representatives,
entrepreneurs or employers from other firms, managers, marketers, designers,
researchers and students. Towards the end of the day, I introduced evaluation sessions to
get concrete feedback from participants on the activities and the overall format of the
workshops. I based the empirical analyses on notes and observations of the day, as well
as video recordings of the entire activity. Video is a vital addition to the direction of
research-through-design as it helps document and communicate the results, thus
preventing the results from being a gathering of reference materials (Frayling, 1993). The
video recordings were transcribed and analysed through interaction analysis (Jordan &
Henderson, 1995). By comparing incidents across the sessions, I am able to explain how
the business model design games support the discussions of novel business model
design initiatives.
In previous papers, I examined the various cases in depth and with other areas of focus
such as the effect of the use of the materials and the rules and procedures. (Gudiksen,
Poulsen & Buur 2014; Gudiksen 2014; Gudiksen, 2014). In this paper, I go directly to the
moments where the surprises seem to arise in order to examine the effect of the feedback
techniques and not the game as a whole. Therefore, I provide several examples in each
design game but are less concerned with a complete overview of a single case.

Game one: Pinball customer flow
In the first game, I introduced the concept of a pinball game to explore business model
issues such as customer flow, value offerings and revenue streams (Johnson,
Christensen, & Kagermann, 2008; Osterwalder & Pigneur, 2010). In this way, it is a
combination of value creation for the customers and value capturing for the firm.
The activity followed a start-up pattern in which the groups discussed ball receptacles.
This was followed by the placement of various barriers, helpers and value offerings
proposed by the participants along the way. The design material was consciously chosen
for its ‘dynamic quality’: the balls roll down the slope, bouncing off barriers and redirecting
their flow as if they have a mind of their own.
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New football site

Football fans

Competing media

Receptacles

In-depth player Daily video from Football archive
interviews
football training ‘Nostalgia’

Quotes stolen by
competing media

The X-factor:
Exclusive VIP event

Figure 2. The Pinball playing field in the news production company. In this case, the
chosen receptacles are ‘New football site’ (intended new value offering from the company)
and ‘Competing media’.

Case example 1: News production company
In the first example, I challenged a regional news production company to try the pinball
game. The company entered the workshop with a focus on devising an online news
service to attract football fans and attempt to amend decreasing physical paper sales.
They were forced to consider niche markets and value propositions. In general, they were
looking for ways to capture business value from digital content offerings. Participants were
case owners, marketers, designers and students.
The news production company was inclined to experiment with ball trial runs. Within 30
minutes, the team ran five ball experiments. By the third one, the group had established
that they needed an X-factor barrier (something of more value than they already had in
the game) to help the balls run in the direction of the new media site, but the weight of the
balls was so strong that they physically moved the barrier.
Case owner A: Let us run the dream scenario (lets go of the balls).
Participant A: Oh, I haven’t thought about that. It was not strong enough.
Participant B: Bad press, no customers.
Participant C: That just illustrates the market conditions.
Case owner A: Is that the dream scenario—half the market and randomness?
This experiment creates a discussion about the X-factor barrier and how to make it
stronger, opening up the field once again. Each ball experiment may be seen as a
scenario being tested; the team moves back and forth between reflection and action. By
the fourth time the group members ran the balls, it seemed they were running out of ideas
on how to make the balls roll towards the media site:
Participant D: They hijacked all the nostalgia (points to the competitor site)
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Participant E: What can you do about your archive so it becomes unique?
The discussion continued and they rolled the balls again quickly two times, this time
moving the major ‘money’ obstacle, but nothing helped. After the second quick roll case
owner B is frustrated:
Case owner B: Let’s just remove the money obstacle (the X-factor barrier gets a wider
angle).
By removing the money obstacle, the participants knew that the realism was gone, so they
quickly worked towards a more realistic new scenario. It was a continuous negotiation of
trying out, redefining the business model and opening up again, jumping between a
divergent and convergent mode of thinking—a kind of abductive reasoning (Dorst, 2011;
Kolko, 2010). The news production company case owners took with them an enhanced
understanding of the need for more value offerings to differentiate them from competitors.

Figure 3. Customers (balls) are stuck behind a barrier in the news production company

Case example 2: Amusement park company
I introduced the pinball game to a large amusement park company. The company
presented a multifaceted problem of how to create a smoother experience around the
park for the visitors, with a start-up idea of using digital bracelets, as well as how to get
customers to spend just a little more money at each place. Aside from a manager and
marketer from the amusement park, the participants were consultants, researchers and
students. In this team, the participants used more time before experimenting with the balls.
They first tried out the balls after I asked the question, ‘Do you have to build it all before
testing?’, but this immediately led to surprises and restructuring.
(The participants let go of the balls and watch the run of the balls)
Participant A: Oh, this is good.
Participant B: This table is tilting well!
Case owner A: This was very good. Half of the guests in the right ending point (half of the
guests end up in the receptacle in which they have used a bit more money).
Participant C: Then somebody is stuck already when the [digital] bracelet is delivered.
Participant D: There is a bit of ‘revenue highway’ over here.
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Case owner B: Those are the people who always use more money, those who have a little
more to begin with. They have been awarded a pay rise!
Case owner A: Or who use their pension funds!
Here, participant D introduced a business term to name the stream of balls he observed
as a ‘revenue highway’. Case owners A and B tried to find a reasonable explanation
based on their park experience: there are ‘people who always spend more money’.

Figure 4. The ‘revenue highway’ in the amusement park case
The causality of the physical world is brought to bear on the business context, not as a
‘true’ simulation, but as hypotheses to be shared. The term revenue highway is elegant in
its simple combination of business term and metaphor. It is an example of a vibrant,
socially constructed concept that has the potential to move the conversation in an
innovative direction (Buur & Larsen, 2010). The term was used throughout the rest of the
activity. The amusement park personnel in the evaluation session stated that they went
home with new insights regarding the way to structure the value offerings in the park. The
manager was inclined to use the activity at employee meetings afterwards.

Feedback technique: Surprise through randomness
The news production company experimented many times with the balls; as facilitators,
there was no reason to suggest try-outs. It was different with the amusement park
company. Based on observation, it was not that the participants were reluctant to
experiment; rather, they were just focused on the making and suggestions of value
offerings. I wanted to increase the chances of surprise through the try-outs. The surprises
happen in this case either through the materials alone, e.g. the balls and the foam barriers,
or with the support of the facilitator. Letting the balls go can be compared to rolling the
dice in board games; it belongs to the family of games of chance described by Caillois
(2001). Participants can suggest value offerings and try to predict the run of the balls, but
they cannot know for sure. Hence, as long as participants keep experimenting, uncertainty
is present and surprise is still a high possibility. In this case, the trial runs functions as a
way to eliminate habitual thinking and enable new perspectives followed by action taking.
In both examples, following the ball try-outs, the participants immediately started to
restructure the existing picture and explore new scenarios. Another observation about the
pinball game is that it is hard to sustain the scenarios that the participants make, as the
changes happen at a rapid pace.
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Game two: Market dominance
For the second game, I departed from management tradition by rethinking the typical
ways of performing competitor analysis. Competitor analysis is seen as an important
factor in business model innovation (Casadeus-Masanell, 2011). After an initial brainstorm
and discussion on the types of competitors, three competitors were chosen together with
the business case. Participants were asked to role-play a competitor and write on larger
balls an ‘advantage’, they would argue the competitor had in the market. The procedures
of the game were an open discussion and a democratic roundtable agreement activity on
whether the ‘advantage’ would be aloud to enter the market. In this way, the group,
through the colours of the balls, ‘painted’ a picture of the market situation. Finally, halfway
through the game, I proposed a change of perspective on one of the competitors, asking
the participants to consider that competitor a partner instead. I gave the participants a new
set of balls for them to discuss the following question: If we are partners, what kind of covalue offerings can we make?

Figure 5: Painting a market picture in the cultural heritage company

Case example 1: Cultural heritage company
In the first example, I ran the activity with a cultural heritage consultancy company that
focused on offering visitors at museums, experience centres and so forth feel-good events
with a high degree of both entertainment and learning and that related to the history and
theme of the place. The company was trying to expand its clientele and new perspectives
on the business model after some initial successful deals with a couple of museums. In
this example, I, as facilitator, had just asked the participants to consider one of the
competitors as a partner instead.
Case owner: But isn’t it the same value offering we deliver?
Participant A: As I see it, no, it’s more like we offer the frames or the setting, so you will
have to customise your service to our settings. We can’t afford to build a new area as we
have low visitor numbers, but if you offer package solutions, it might look different.
Case owner: That’s right, I would have to change my services and compromise in order
for us to collaborate.
(In the end, the group threw a new coloured ball, ‘tailor-made product’, into the middle with
the co-offering.)
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In this dialogue, we see how the turn of events resulted in a novel discussion on
partnerships instead of competition. The case owner realised that she might have
something to offer a museum that was originally considered a competitor.

Case example 2: Personal development consultancy
In the second case, I challenged a start-up consultancy to try the market dominance game.
The consultancy came in with the following problem: they suspected that modern-day
business people did not have time for soul searching and personal development, even
though they might be in search of this. The value offerings the consultancy company
focused on were courses on meditations, visualisations and movement patterns. The
group had to discuss how a previous competitor, A Union, could be a partner instead.
Participant A (roleplaying a Union): I guess I might be interested if we can offer something
together like various courses or similar run of events.
Case Owner: What kind of courses could we do together?
Having discussed for a while what kind of co-offering they could think of, the case owner
eventually settled on a red ball with the label ‘twin-axle lecture’, referring to a package in
which both the case owner and the union offer courses. Having previously considered the
Union to be a strong competitor the focus is now on how to design a co-offering in which
both firms receive value, beyond what is possible if they were alone.

Figure 6. The co-offerings (red balls) in the market dominance game.

Feedback technique: Surprise through a change of purpose
This feedback technique has some overlap with the act of conjuring by magicians or
illusionists; the game deliberately deceives the participants to create big surprises, which
can eventually lead to new insights and a revelation of ideas to pursue. Although the shift
of events from that of a competitor view to a partnership view does not have the grand
mystery effect that the illusionists can provide, it corresponds with a typical conjuring
endeavour called transformation in the showmanship literature (Fitzkee, 2011; Sharpe,
2003). A transformation is simply defined as ‘from being in this way to being in that’
(Fitzkee, 2011, p.). It is a deliberate deception to elicit surprises and a specific viewpoint.
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LeBlanc (2006) noted that, in many computer strategy games, a feedback technique
called fog-of-war is used to limit information in a certain period of the game. The
difference is that, in the market dominance game, there are no hints of unrevealed
information. Both the complete conjuring and the ‘fog’ have potential; it depends on the
game design idea and how much to reveal beforehand. Although I did not observe it in the
two examples, ethical issues might arise. Few people enjoy being deceived unless they
are somewhat prepared for it. If conjuring is to be part of design facilitation and a specific
kind of game feedback technique, it seems important to address the participants’
preparedness for the act of conjuring.

Game three: Revenue circle
The last game combine the business model elements of value propositions, customer
segment, customer relationship and revenue streams corresponding to major categories
of importance in the business model literature (Osterwalder & Pigneur 2010; Johnson, M.
W., Christensen, C. M., and Kagermann, H. 2008). Part of the idea was also to have more
than one customer segment present to see how a change in one situation might change
the whole value offering picture of the business. I provided a paper surface in which I had
the four categories in three circles and each of them deals with a specific value
proposition and customer segment (see Fig. 7). Squares are the value propositions.
Circles relate to a specific customer group. Hearts are the characteristics of the
relationship between the company and the customer. Arrows are the revenue types
currently under consideration. After filling out every space, the participants had to throw a
large dice with a different kind of revenue type on each side.

Figure 7. The revenue circle game surface (left). The large revenue type dices (right).

Case example 1: Company on city planning and user involvement
This company came in with the following problem: They had run a successful project over
the past year and had collaborated with 12 local municipalities on youth involvement in
city planning. Now, they wanted to keep the success going by delivering new products or
services.
The group start by discussing the existing revenue types, which is based on direct sale
and selling in various phases of a project. Throwing the dice a couple of times do not give
them any new insights, but the third time they throw it they experience a revenue type
they could maybe use instead. The revenue type is ‘license’. As the company had
developed a set of collaborative design methods from the first project they discuss the
opportunity of selling a license municipalities. This is followed by further discussion in
which a participant also suggests that the company can sell process facilitation along side
the design methods.
The company saw this as a new opportunity to explore further though they also indicated
that it was maybe to early to think about license, as they needed more project experience.
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Case example 2: Coaching consultancy on fertility treatment
In the last example a consultancy company on helping couples with fertility related issues
came in with the problem that revenues were decreasing and she had a had time finding
new ones. She had written a book with the subject of egg donation, and offered various
courses and workshops on fertility related issues. She believed that the problem was
related to marketing aspects and the lack of visibility.
In this case they worked with three customer types: A sperm donor bank in which they
write ‘negotiation of percentage’ as the revenue type, a man and the revenue type of
‘subscription’, and a woman with the suggested revenue type of ‘direct sale’.

Figure 8: Revenue circles in the Coaching consultancy case
Throwing the dice triggers a discussion in the group in which a new revenue type also
leads to a new perspective on the value propositions. The dice shows ‘subscription’ and
this leads to considerations over what kind of information and knowledge the consultancy
can provide on a monthly basis in regards to either the man or the woman.
In the group they continue to throw the dice in order to discuss new revenue types, and in
the end they simply examined the dice for every type. The consultancy owner ended with
several revenue types she wanted to explore further before settling on a specific kind.

Feedback technique: Surprises through forced analogies
In cases where participants are stuck or just need a beginning point in exploration, a
simple forced analogy can be used as a way to get the imagination going. A forced
analogy is comparing two dissimilar objects by continuing to list the attributes of one item
until a comparison can be found that sparks the imagination. The first combination might
not spark any new ideas, but as participants keep trying, new ideas tend to arise.
Therefore, it is important for the facilitator to encourage throwing the dice again for new
combinations to be discussed. Creative thinking expert Michalko (2010) argued that
forced analogies are a way to take the forces operating in a challenge, change their
positions and neutralise a specific impact. In the revenue stream, circle game participants
are ‘forced’ to discuss a specific combination and work with this particular opportunity. I
have experimented with forced analogies in other games. For instance, we used a
children’s toy called a ‘flip-flap’ as a way to investigate various marketing channel
opportunities (Gudiksen, 2014). Here, the participants also created the categories, which
was not the case in the revenue circle game. In my experience, who should decide the
categories depends on the presumed knowledge that participants have on a subject; a
specific group might be good at thinking about a range of channels, but not a range of
revenue streams.
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On feedback techniques and the facilitator role
I demonstrated how the feedback techniques create surprises in various ways and
showed how the participants handled these surprises. It differs based on whether
participants initiate the feedback themselves or if the facilitator induces it. I find that the
relation between the design game and the facilitator is undervalued in the literature; I
consider it crucial, as the facilitator, in my experience, can make or break the situation.

Creating surprise moments
In my experience, surprise incidents do not just happen by default in business model
design situations through the use of materials. To the constructionist endeavours, I
therefore added ludic elements, e.g. rules, procedures and feedback techniques. The
feedback techniques in particular provided dramatic tension and increased the chances of
surprise. I find that the participants, after three to four rounds of try-outs either with the
balls or the dice, began to wish for closure. The insights from the surprise moments need
to be dealt with in new, advancing activities ways afterwards.

Sustaining surprise moments
Novel ideas are tough to communicate because they do not yet have models; thus, I find
tangibility to be of major importance in sustaining and working further with the insights
from the surprise moments. For instance, the red balls in the market dominance game
easily show the new insights, which can be brought along in subsequent activities. In
future workshops, I will pursue how, instead of pre-planned activities, one can embrace
these moments of surprise and sustain the novelty by providing toolkits on the fly. To be
able to comprehend and work with surprise moments demands careful attention from the
facilitator and a repertoire of design games to adopt during the workshops.

Enforcing feedback techniques.
In video and computer games, computation upholds the rules and, through algorithms,
decides what happens in response to player inputs (Juul, 2003). In design games, as in
some board games, I find that the game materials together with the facilitator uphold the
rules and provide feedback. For instance, in the pinball customer flow game, the balls
provide feedback, but if no try-outs occur, the facilitator reinforces it as part of the game.
The role of the facilitator is up for a continued discussion. Schein (1999), among others,
argued that it is the role of the facilitator to take care of the process, but in an objective
manner in which there is no interference with the content. Brandt (2011) contradicted this
viewpoint and stated that, together with colleagues, she has had good experiences with
the facilitator being part of the process and openly participating with ideas, understanding
and preferable solutions. I argue that if the game designer and the facilitator are in fact the
same person, this would create an advantage for that person as provoker through the
game purpose and through active participation. In line with the findings in the workshops, I
suggest instead that the facilitator can interfere in a more objective, sophisticated manner
through the application of game feedback techniques, not by specific content suggestions
during play. If participants both create and play the game as part of the workshop, it might
be a different matter. Furthermore, the facilitator, through the position of occasionally
observing the situation, might be the one who can identify and hold on to moments of
surprise. This might turn out to be difficult to attend to if there is a content agenda from the
facilitator as well.
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Abstract
Through the lens of a Rehabilitation Living Lab, this paper presents what happens when
researchers work with managers and users in the design situation of an urban commercial
complex. This multi-sectorial and interdisciplinary research project brings together over 45
researchers to explore issues of social inclusion and social participation of people with
disabilities, as they arrive and use the shopping complex. Within the context of a Living Lab,
researchers implement various research projects from diverse research paradigms and
methodological perspectives. While the research method for the overarching project is within the
general framework of participatory action research, all researchers use clinical, basic and
experimental forms of research (Friedman, 2003) to move forward the goals and research
streams defined at the outset. The research is supported by a parallel design activity with
students in a baccalaureate design studio. The overall research project goals and an example of
a pilot project are presented in concert with a design studio activity, to consider potential
concepts that are research-informed. Discussion of results reveals salient issues that emerge in
early findings in pilot studies, and underscores what happens when people from diverse
research perspectives work together.

Key Words: interdisciplinary research, participatory action research, rehabilitation science,
design thinking, universal design
Recent developments in the design of complex commercial spaces require both ethical and
reflective consideration of users and stakeholders as recipients of designs. Through the lens of a
Rehabilitation Living Lab, this paper presents what happens when researchers work with
managers and users in the design situation of an urban commercial complex. The goals are to
effect change using scientific research methods and by integrating design thinking processes.
The Rehabilitation Living Lab is an infrastructure research project that brings together
researchers from such diverse domains as medicine, occupational therapy, anthropology,
design, interior design and psychology to explore issues of social inclusion and social
participation of people with disabilities. When they arrive and use the shopping complex, be it a
place to come and have a coffee, they may wish to go shopping or to acquire the services that
they may need, and these may be hindered by lack of access.
This research lab also considers what happens from the two perspectives: scientific research
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and design inquiry using a learning exercise. Research proceeds with several smaller pilot
studies within the larger “Living Lab” framework, while a parallel design exercise is conducted in
the design studio of an interior design university baccalaureate program. In this Rehabilitation
Living Lab, researchers, designers and users/stakeholders engage in understanding the issues
of accessibility for persons with disabilities. These are reconciled against the business goals of a
major commercial space as a place of various services alongside the new and emerging social
situations that occur.
From the research perspective, stakeholders in this project are informed about what obstacles
are inherent within the urban complex that hinder social inclusion and social participation for
persons with disabilities. Stakeholders glean understanding about why the reflection and
observation of on-going research adds value to their complex, about how they might envision
possibilities for change in their complex through early design approaches explored by students
in a design studio, and about how integrating research results within design thinking and
decision-making can be useful. For this purpose, three main goals are established for the
research project, while a parallel and separate design activity by students in a baccalaureate
program of interior design is conducted.
From the design activity perspective, students from the design studio are invited to participate in
a studio activity within the Rehabilitation Living Lab and are exposed to stakeholders and their
requirements through being informed about the research for the purposes of designing possible
futures. The design activity happens during the first two years, as a means of helping both
researcher and stakeholder understand and become informed of metrics and evidence about the
existing commercial space before renovations take place. Students become engaged with the
researchers and their research, they learn about the issues that arise in terms of metrics and
also in terms of obstacles as these emerge through different pilot studies conducted by the
researchers. Students also follow the experiences of persons with disabilities in the mall.
Students reflect on what role they have as designers to effect change through proposals and
concepts that they then produce for the stakeholders. They also come to understand how their
design thinking and their ideas respond to these very diverse requirements of different types of
stakeholders, and what issues may arise when dealing with multiple users, each with different
goals and concerns.
The Rehabilitation Living Lab project is described and the dynamics of the project and user are
presented, in terms of the overarching research project stakeholders, and in terms of the person
with the disability and their experience as an individual. The research unfolds using an
overarching Participatory Action Research approach, and with many researchers who engage in
specific research projects from diverse methodological perspectives. Separately, in the design
studio students are informed about experiences and research and then develop design
concepts, integrating design thinking with empirical evidence they acquire. An example of one
pilot study research project and the design studio activity are presented. The results are
discussed in terms of the relative success of both informing students and also informing the
stakeholders of issues and concepts of what is possible when researchers and stakeholders
alike participate together to achieve action and change in transforming the lived environment.

The Rehabilitation Living Lab Project
The Rehabilitation Living Lab Project is a broad infrastructure research project that examines the
ways that people with disabilities experience a public space of an urban shopping mall, and how
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social inclusion is achieved. The research project spans 4 years (2011-2015) with the first phase
complete and with results already integrated within the evolution of the Living Lab. The design
activity happens in the first two years (2011-2013), as a means of helping both researcher and
stakeholder understand and become informed of metrics and evidence about the existing
commercial space before renovations take place.
Using the concept of a “Living Lab”, the goals for the project are to create an enabling
environment to optimize social participation and inclusion for all individuals, grounded and
stemming from leading edge research, and to create a Living Lab within the urban environment
of a shopping mall in a downtown city centre in Canada (Kehayia & Swaine, 2012). This multisectorial and multidisciplinary strategic development project was conceived with the overarching
aim of
[…] transforming an urban shopping mall into an inclusive environment for individuals of
all ages, especially for those with physical, sensory and cognitive difficulties.” [10]. By
Living Lab, we refer to the concept of “…a user-centred, open-innovation ecosystem,
often operating in a territorial context (e.g. city, agglomeration, region), integrating
concurrent research and innovation processes within a public-private-people
partnership.”1 In this research, the MALL becomes a « Living Lab » as both a space of
research and development, of innovative and technological solutions and as a physical
and virtual space/platform for experimentation, research and design. (Poldma et al, 2013)
Three perspectives are used to explore issues of social inclusion:
1) Understand obstacles of access for persons with disabilities and for those who navigate public
spaces. What are the physical and social obstacles that hamper their integration. Using sciencebased inquiry in the domains of occupational therapy, physiotherapy, rehabilitation science,
speech language pathology and medicine, researchers develop inquiry-based programs and
technological tools to respond to various needs for issues of wheelchair access, visual issues,
cognitive needs, sensorial needs and spatial needs, including innovative practices to provide
new tools of navigation.
2) Understand issues of social inclusion and how these are manifested in inter-subjective lived
experiences. What are the obstacles that prevent good and easy access to use the mall and its
services? Arriving to and using the interior space of a mall requires multiple strategies for
persons with disabilities. The public space, in turn, has its own complexities for commercial
viability. It is within this context that social issues of inclusion are explored. The more personal,
intimate needs of persons with disabilities are considered from various perspective including
occupational therapy, linguistics, psychology, sociology, anthropology and design. Furthermore,
ethical and moral issues pertaining to persons with disabilities are considered within a physical
environment where such issues are often ignored.
3) To develop innovative technological tools and solutions to better integrate people and to do so
within the context of a recipient Living Lab where testing and implementation of new concepts
can occur. How are the research results and metrics that are documented being integrated into
the design of the interior spaces of the mall complex, both early on and as the research evolves?
Who are the different people affected by the research and the information collected and
understood? Stakeholders include the mall developers, architects, contractors and service
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Definition of Living Lab retrieved from: http://en.wikipedia.org/wiki/Living_lab. [Accessed 2nd July 2013]
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personnel. How is the Living Lab, as it evolves and is renovated, integrating the aesthetic and
functional needs that are emergent in the research analysis. Research reveals obstacles and
issues and even before renovations are considered, the stakeholder-developers want to
understand what might be possible in terms of reconsidering the spaces, their use and
organization, and how aesthetic value can be added alongside functional value.
The Rehabilitation Living Lab meta-framework: A collaborative approach using
Participatory Action Research (PAR)
This Living Lab is a live research environment where knowledge is co-constructed holistically
using a constructivist paradigm that uses exploratory and participatory action research
approaches. Participants are “…interactively linked so that the “findings” are literally created as
the investigation proceeds.” (Guba & Lincoln, 1994, p. 111). In this context, constructivist
approaches use interpretive methods to understand the perspectives of participants and the data
collected, and data collection and analysis proceeds using hermeneutical and phenomenological
stances that construct the realities as these occur in the research (Gadamer, 1976; Guba &
Lincoln,1994; Crotty,1998).
In this type of research environment, researchers are invited to construct research projects from
diverse perspectives using appropriate research paradigms. Within the context of this particular
Living Lab, this type of project requires both an overarching research paradigm, as well as
specific tools for the development of various project. Participatory Action Research provides
such a framework, wherein all participants, including the researchers, engage together in both
understanding the issues and also in proposing possible ways to engage the Lab with innovative
solutions proposed.
A constructivist paradigm for holistic, collaborative research and design
Two issues emerge as foundational elements of the living lab research activities. First, the
Rehabilitation Living Lab is founded on a collaborative and constructivist, pragmatic approach
wherein researchers and participants collaborate on the building of and understanding of
knowledge required to both ground the research within the Living Lab and also inform the
developers and users (stakeholders) of potential solutions through an interpretation of results.
This approach what Jurgen Habermas (1987) suggests is a consensus based approach in
communicative action, wherein
…communicative action relies on a cooperative process of interpretation whereby
participants relate simultaneously to something in the objective, social and the subjective
worlds …..as an interpretive framework within which they work out their common
situation definitions.” ( p. 120).
In this type of design and research inquiry, participants co-construct the research and also
participate in the evolution of the situation, in this case the Rehabilitation Living Lab and its
structural and physical environment. As these evolve, the participants cooperate to interpret
findings, discuss results and evaluate the best practices that can be implemented in making
changes to the evolution of the public spaces of the mall. This requires organizing the various
stakeholders, researchers, designers and other participants within various frameworks.
Here in Figure 1 we see this Living Lab approach and how the various people are organized
within the « Mall as a Living Lab » :
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Mall.as.a.
‘Living.Lab’.

Figure 1 Participant Organization within the Rehabilitation Living Lab: Mall as a ‘Living Lab’
Second, this project is composed of both private and public partners, as well as community
groups, universities, industry partners and the complex developer/owners. The project is
spearheaded by three faculties in two universities, partners from business, government,
community groups and various rehabilitation institutions, all working together to attain the project
objectives.
This project has three objectives:
1) Identify the environmental, physical and social obstacles and facilitators for participation
(shopping, meeting with friends, etc.) in the MALL(Mall as a Living Lab);
2) Develop technology and interventions to optimize physical and cognitive function, social
participation, and inclusion of persons with disabilities;
3) Implement and evaluate the impact of technology and interventions in-vivo (i.e. in the living
lab) on physical and cognitive function, social participation and inclusion for persons with
disabilities. (Kehayia & Swaine, 2012).
The design studio aspect of the project
In the first years of the Living Lab creation and as first pilot study metrics emerged, it became
clear that the stakeholders were trying to envision what might be possible with the research.
Stakeholders needed to envision how the mall branding might be re-visioned, and how people
with disabilities might be considered in the mall interior spaces if these were to change. This
included considering what integrating these considerations might mean for the design situation
of the Living Lab. While the Lab is both a platform for research as well as a physical shopping
complex, it was also at the beginning of a major renovation. Stakeholders did not yet have a
design in mind and had trouble envisioning what might be possible, a foundational element of
design thinking and design processes (Nelson & Stolterman, 2013; Poldma et al, 2013).
The design studio component was added to the entire project in the first two years, both as a
means of integrating the results of early research, and as a means of generating possible design
ideas, from the perspective of design students. This offered both a place for the students to learn
complex and dynamic design processes and practices within a real world scenario. Students
could observe the real, lived experiences of the user-researchers, and then consider thes e
contexts in a process of reflection and action.
Here in Figure 2 we can see the three research streams and the design studio component:
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continuous!assessment!

Figure 2 – The three research streams and the design studio component
Theoretical Framework
In design thinking and practices, often goals of design situations are to solve problems or
provide innovative solutions for situations requiring a design approach as a service to a
client/user/stakeholder (Nelson & Stolterman, 2013). When it comes to complex situations where
ethical and situational issues are concerned, users and stakeholders are increasingly codesigners, that is, recipients of products, services and spaces who collaborate with the
designers in co-creating what is designed (Poldma et al, 2013). In the case of the Rehabilitation
Living Lab, structures and research projects are in place to examine what works, what does not,
and how design can best serve to create what is right for people with disabilities in a commercial
environment that caters to the “average’’ person. In this sense, the design not only serves the
commercial branding needs and aesthetics meant for a particular, young population of
consumer. It also integrates ethical and universal principles wherein designs are created for
everyone in every age and stage of life situation (Lidwell et al, 2009; Mace, 1997).
In their seminal book, ‘The Design Way’, Nelson and Stolterman (2013) explore the concepts of
the “real” the “true’’ and the “ideal” in terms of design inquiry. To achieve concepts and solutions,
design must be informed, consider understanding contexts, situations, issues and the realities
within which the design must exist and thrive (Dickinson & Marsden, 2009; Poldma, 2013). As
Nelson and Stolterman suggest in their seminal book “ The Design Way”:
The wisdom of the knowing hand – that of making, producing and acting – must be
connected to the wisdom of reason. But, wisdom in the realm of design requires that we

!

6!
225

take a step back. Design wisdom requires the reconstitution of Sophia. Design wisdom is
the integration of reason with observation, reflection, imagination, action, and production
or making. (p. 18)
If we juxtapose this concept with the ways that designs are produced in the real contexts of
urban spaces such as commercial complexes or public malls, this idea becomes complex. This
is due to the ways that spaces are produced and designed, and the people who are involved in
its production. Not everyone comes to a design with this way of producing the design, nor
without their own particular issues and concerns.
To be able to consider a design problem with ‘…observation, reflection, imagination, action and
production in the ways that reflect the “real”, the “true” and the “ideal” (Nelson & Stolterman,
2013), the designer must use the design process. This requires considering multiple issues
including functional and ethical contexts, while considering the social relationships of people as
they arrive to perform activities within a particular environment. Yet designs are more often
conceived with the design aesthetic as the first and foremost principle and in the design studio,
with ethical and universal principles not always at the forefront. In the case of the Rehabilitation
Living Lab, the design studio project is predicated on providing students with a lens to research,
and on learning about research and then integrating the evidence they acquire as knowledge
into the reflection and considerations that they make with the design thinking and practices
explored in the studio to formulate potential solutions. The contexts of this scenario must also be
considered in terms of what are the specific issues of designing this type of commercial
environment. Business interests of commercial branding and viability of a product and service
being sold intersect with issues of social and physical access for persons with disabilities, as
they are the recipients of the services and products they wish to attain when frequenting the
shopping complex.
Designs of spaces are both conceptual and aesthetic, while also serving the needs of the users
as functional spaces where users can arrive, navigate and achieve their activities. But more than
that, interior spaces are meant to support people in ways they may not always be aware of and
that account for the social means by which people intersect with one another. For these spaces
to successfully achieve the desired experience sought out by the users, designs must
understand the lived experiences of these same users as these occur in real time, from a
phenomenological perspective (Poldma, 2012; Poldma et al, 2013).
The issue of the “User”
Traditionally the user has been considered in design thinking as an abstract entity. And yet, in
current complex market needs, spaces such as urban public places attract users of many types
and in all walks of life and users are multiple and with many diverse characteristics. In the case
of the Rehabilitation Living Lab, the users are not only the people who frequent the mall. They
include the landlords, the tenants (store owners, employees, the mall employees), passersby,
people who use the spaces as a means of transition elsewhere, and the surrounding local
schools, hospitals, senior residences and commercial office buildings. Each surrounding
environment has its characteristics, expectations and needs, while within the mall itself each
user has their needs and these may differ greatly. Furthermore, the public spaces are owned by
developers, each of whom have their particular needs and goals, and the stores are run by
tenants, again each with their specific requirements and goals.
Finally, when students are confronted in design thinking with this context, they must understand
the complexity of who constitutes the user, the diverse goals and needs of each user, and what
diverse opinions are expressed. Students examine issues of accessibility alongside the
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commercial value of the designed spaces from the perspective of the developer. And while
currently, in North America in particular, environments are designed for everyone, realities of
people with disabilities reveal that their experiences are not necessarily those of the “average
person” – commercial branding, universal design and experiences all play a role here.
Two fundamental issues about the user round out the theoretical considerations here:
1) The Personal Self as a user of public space; and
2) Ethical Issues about personal and direct lived experience, stakeholders and access.
The Personal Self as a user of public space
Public spaces such as shopping malls are increasingly used by various groups for social
activities, in particular the elderly and people from many walks of life. However, shopping
complexes still generally cater to the buying public, and to advertising and media, where often
body image and self-identity is tied to youth (Damhurst et al, 2006). This representation of self in
public spaces, with an increased emphasis on youth and beauty, changes the ways that public
spaces receive people of all ages and stages of life. For example, for women who are pregnant,
shopping at the mall becomes a complicated issue wherein the “slim” look and fashions are in
direct contrast to the reality of the body and self- image of a woman who is pregnant. (Longhurst
in Ainley,1998). For people with disabilities, as for any person who does not fit the mold of the
cultural context in the commercial shopping mall, there are complex social meanings that are
layered alongside issues of physical access and needs that require social aids. When put
against issues of commercial and esthetic needs of shopping centers, the personal awareness
of the person with a disability becomes ever more acute. People with encumbrances, be these a
wheelchair, parents with children or a woman who is pregnant, find themselves in social
competition with images of beauty and a certain commercial salesmanship of products for
certain types of consumers and a feeling of inadequacy emerges (Longhurst, 1998).
Ethical Issues : personal experience, stakeholders and access
In Figure 3 we see the various elements of the person with a disability and the contexts they
consider as their self-identity. How they access and use the public spaces include issues of
participation socially in the public milieu. Concepts such as “Participatory design” have emerged
to provide research and design spaces where people can feel they are considered and where
they can actually access spaces for their activities in holistic and ethical ways (Rothschild,
1999).
Our self and social identity becomes framed in the well-being we attain through our social
contacts, social activities and engagement with society. When this is hampered due to issues of
access and social stigma persons with disabilities are challenged to find this social identity.
As such, the research must proceed understanding the person as self, the larger social stigmas
that may underlie physical access, and how people are perceived in the commercial spaces of a
shopping mall.

!

8!
227

Physical!
environment!
(interaction,!
issues,!
qualities)!

Users!

Person!
with!
disabilities!

Interventions!/!
technologies!

(as!an!individual)!

Stakeholders!of!
the!mall!
(owners,!
tenants,!
services,!etc.)!

Sociocultural!
context!(self!
social,!identity)!

Figure 3 The Person with Disabilities as an Individual
The research methodology and the “Living “ Nature of the Lab
The Rehabilitation Living Lab is both a meta- structure and a coming together of researchers
who produce several individual research projects. The research methodology is thus understood
in the contexts of both these elements that operate within the dynamic and changing situation of
the Living Lab.
There is a reciprocal nature to the research methodologies. First, the overarching approach of
participatory action research allows for full participation of all users, stakeholders and the various
researchers and community groups. Structures such as the communities of practice and various
models have been implemented (Poldma et al, 2013) to account for the diverse and broadranging projects, participants and issues. While the sub projects, known as pilot studies, vary in
scope and research method choice, each project contributes to the overall Living Lab
infrastructure and adds knowledge, building upon the previous work.
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The “Living” Nature of the Lab
The “Living” nature of the lab is in the active contribution of both research and design to
developing knowledge and implementing technologies and new services, strategies and design
ideas. The “Living” aspect of the Lab includes the pilot projects and research projects by
researchers from various backgrounds. In the first two years, there have been 41 funded
research projects, with various stages of completion already in the second year. For the
upcoming year there will be several more projects generated by the core research team as well
as affiliated researchers and institutions such as the rehabilitation centers in the local and
regional areas of Montreal.
In the first year, for example, pilot studies were conducted to determine the baseline evaluation
of the existing site, spatial issues and cognitive reactions to the current environment, through
visual documentation of the interior and its characteristics. This was collected alongside metrics
of the conditions that generated obstacles and facilitators within the environment for people with
a wide range of abilities and ages by various research teams. These multiple pilot studies were
conducted to understand cognitive, auditory and visual issues, as well as physical obstacles and
barriers to social participation and inclusion. They provided the groundwork for future intersectorial research projects in the second and third years, while helping to envision ways to
transform the public spaces, in terms of design process, and in creating environments that
respond to the strategies needed for social inclusion and participation.
Early pilot studies were organized broadly around two concepts: a) to document and establish
metrics of the environment and its users; and b) to document and evaluate physical public
spaces from perspectives of visual, sensory and motor issues of people using the mall. With
these pilot study results in the first year, for example, researchers have identified several broad,
overarching themes: 1) Experiencing the mall; 2) Navigation and/or way-finding in the mall; and
3) Activities and/or interventions in the Mall. (Kehayia & Swaine, 2012; Poldma et al, 2013).
Example of one pilot project
By way of an example, in one pilot study, an exploratory research project was conducted
with people with disabilities (n=15), rehabilitation professionals (n=15) and with managers and
store owners (n=9), to obtain user perspectives on shopping centers and the experiences of
people with disabilities. These different groups of individuals were interviewed and subject
themes included their perceptions and the facilitators, obstacles and improvements of the social
and physical environment that are possible. Some individuals were questioned about the mall in
general and others about the partners of the Living Lab project. The analysis proceeded with
content analysis using Nvivo, to identify salient elements that have an effect on the experience
of people with disabilities when visiting the mall. These elements were often named both as a
facilitators, obstacles and improvements and were grouped in themes and sub-themes. (Swaine
et al, 2013, in press).
The analysis reveals that for the Living Lab shopping mall, 8 themes emerged as important and
affecting mall physical and social environment and its use. These themes are: location and store
choice, access from outside, design for moving around and navigation (orientation), design of
the stores themselves (counter, payment terminal, fitting rooms), ambient conditions (sound,
lighting), the services (bathrooms, customer information kiosk), the attitude and knowledge of
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the store manager and clerks and the attitude of other customers. The results showed that the
experience of users with disabilities was influenced by many and varied elements.
The Design Studio Component of the Rehabilitation Living Lab
In the parallel exercise of developing concepts in the design studio, students were given a
design scenario to consider, by creating a new branding interior concept for the existing
shopping complex, with the contexts of both branding the environment for commercial success,
while considering universal design principles and accessibility for disabled persons as integral to
the concept development and the commercial needs from both the social and physical
perspectives. The tutor submerged the students in situating context and problematic, and
systematically the students proceeded in the research of the contexts necessary to establish the
design protocol.
Researchers presented the results of the case research study to the students, who then visited
the mall and did a walk-about with user researchers, who included the mall developer
representative and persons with disabilities who frequent the mall. They engaged both of the
users in discussions that derived in part from research they had been exposed to, which
informed them of the users perspective that they then could examine for themselves. They
visited and documented the spaces and toured the mall with the persons with disabilities and
gleaned the experiences of the mall from their perspective.
Discussion
Each of the pilot studies within the Rehabilitation Living Lab produce results that help coconstruct the reality of the situation for persons with disabilities, from their perspective and with a
view to identifying obstacles and facilitators within the environment. These results are used to
frame knowledge that then is brought together for review and consensus building. Each pilot
study generates knowledge that is shared, with the salient themes and key words pooled within
structures of analysis that bring back the research into larger themes and concepts that are
emerging.
Various researchers on the team note how this research is emergent, and how different
disciplines each have their voice in the emergent themes and results. One researcher notes
how the specific research outcomes required in medical, clinical and experimental research
meet up with the more interpretive aspects of the participatory and constructivist approaches. All
projects bring specific outcomes and results that are both novel and that help to structure the
emerging overarching salient themes.
Stakeholders have appreciated the first metrics that were produced, and have noted that the
results have informed their decision-making about the design development of the renovations of
the mall, which were begun in the second year of the study. Stakeholders consider the findings
in light of their business needs and work with the project team to integrate elements of the
results in the design choices that are made in some areas of the mall renovation. In particular,
the research has allowed the spatial organization of the interior to be altered somewhat in the
mall, responding to issues that were revealed by pilot studies such as the case study presented
here. Specific universal principles have also been incorporated into the signage and mall interior
design features.
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In the design studio, the exposure that the students had to both researchers and users revealed
new understandings and considerations not usually experienced in design studios where direct
experiences are not considered. For example, during the researcher presentation to students of
the pilot study, students made some comments and asked questions after the presentation. One
of the comments that was surprising to the researcher, was is that they thought that the results
were coming from a sample of an older respondent, even though they were informed that
average age of the sample of the study was more around 40 years of age. When they met the
users in the mall, students were surprised by the youth of the persons in wheelchairs, and the
realities experienced by the users as persons with disabilities, and as they toured the mall.
With the concepts that were developed in the design studio, attention was given to issues of
spatial organization, storefront and circulation design, lighting and signage features and specific
technological ways that the interior environment might be changed or how people with
disabilities could be more easily assisted. The design concepts generated, and the student
design thinking that generated the concepts, provided stakeholders with the ability to envision
possibilities for future concepts, and to consider how requirements of accessibility and specific
issues of vision loss and hearing could be addressed through proposed design concepts. This
early conceptualization of possibilities opened the door to integrating commerce with access and
universal approaches, and showed how design can add value to project concepts. In figures 4
and 5 we see how students envision concepts in the mall environment:

Figure 4 Example of proposal - signage

Figure 5 – The mall interior concept

Conclusion
The complexity of the user and their needs comes together with design and research here in the
project of the Rehabilitation Living Lab. The integration of design practices with user needs and
concerns are possible with constructivist approaches that support the active on-the-ground
research with participants, co-constructing realities that can then be transmitted to designers,
and in this case, to design students. Engaging together with diverse research project participants
allows design students to reflect on the choices they make, allows for users to feel they are
contributors to changing and transforming the environment in a positive way, and for students to
understand how what they propose affects the users in real terms, through choices they make
using design thinking to effect change. Stakeholders such as mall owners and the design teams
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renovating the existing spaces are both made aware of universal design elements and also
made aware of the ways that people with disabilities might read interior spaces very differently
yet how universal principles are inclusive for all people and may be subtly incorporated into
aesthetic design choices that are made.
The Rehabilitation Living Lab allows for these types of research, where diverse disciplines and
divergent views all have a voice. Results are currently emerging in other projects, and the
research project is entering its fourth year, with over 40 research projects currently done or
underway. The results that have been produced to date, will form the basis for the next series of
projects, all contributing to moving forward practical changes in the public space, itself a “living
lab”, now changing with extensive ongoing renovations. This project is also at the point of
generating new ideas and research for future initiatives. This paper represents a snapshot of the
project at this stage, and the researchers are in the process of developing a meta-analysis of the
lab activities to date, as well as evaluating the current mall evolution while also continuing
projects, each time informed by the research that has come before.
Issues of self-identity and consideration of multiple perspectives all are salient elements of this
type of collaborative and participatory research and the research continues to develop in-depth
understanding of these universal issues. As this project continues to evolve, and as results
inform the continuing Living Lab evolution, new perspectives and practices continue to inform
not only the mall users and stakeholders but also researchers themselves as learning
experiences frame future thinking. Users are diverse within this project and the infrastructure
platform of the Rehabilitation Living Lab allows for design and research to collectively transform
lived experiences effecting change and social inclusion for all.
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Incorporating Queer Understandings of Sex and Gender
in Design Research and Practice
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Abstract
This paper presents lessons to better incorporate queer understandings of sex and
gender in design research and practice. There is much discussion in design literature
about how sex and gender are interpreted and attributed in the design process and end
products. Discussions revolve around attention toward female and male bodies, and
stereotypes of femininity and masculinity. Nevertheless, this work rarely adopts queer
understandings of sex and gender, or considers the experiences and identities of queer
users. This prevents design research and practice from properly addressing social
sustainability imperatives. Project results are based on a multi-part literature review and
analysis, focused on industrial design. I highlight key themes surrounding sex and gender
in design literature through three examples, and problematize these works in relation to
queer understandings of sex and gender. Next, I identify a complementary theoretical
perspective and priority for design research and practice, which provides lessons to better
incorporate queer understandings of sex and gender in these realms. I end by
exemplifying these lessons, their relative potential for social sustainability, and their
possible applications.

Keywords
Industrial design; concepts; queer; sex; gender

Introduction
This paper presents a multi-part literature review and analysis of sex, gender and design,
and stresses the need to better incorporate queer understandings of sex and gender in
design research and practice. There is much discussion and debate about how sex and
gender are interpreted, and attributed in the design process and end industrial design
products. Key arguments revolve around how female bodies are ignored and how
feminine and masculine gender are stereotyped. To illustrate this point, consider products
designed for male anthropometrics that are too large for a smaller female body, or
products that represent femininity through “shrinking and pinking” (Femme Den, 2012).
These are important issues that must be addressed to advance design research and
practice and make design processes and end products more socially responsible. This
imperative aligns with socially sustainable design, which addresses critical social issues
(Bell, 2008), “ethics, values, active citizenship, cultural diversity, holistic perspectives and
personal as well as professional responsibility” (McMahon & Bhamra, 2010, p.87).
Designers working for social sustainability might strive for more inclusive products that
represent the needs of female users, or to eliminate negative stereotypes by designing for
more flexible and diverse experiences of femininity.
Nevertheless, this work is limited because it rarely adopts queer understandings of sex
and gender or considers the experiences and identities of queer users. Queer
understandings of sex and gender challenge binary divisions between female and male
and feminine and masculine. Design research and practice cannot fully address socially
responsible goals without considering queer users and alternative understandings of sex
and gender. For example, the bodies of intersexed people are rarely considered in
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product design, and stereotypes of feminine and masculine restrict gender identities that
sit between these two extremes. Thus, the objective of this paper is to provide lessons to
better incorporate queer understandings of sex and gender in design research and
practice. I highlight key themes surrounding sex and gender in current design literature;
problematize these works in relation to queer understandings of sex and gender; and,
finally, identify a potential complementary theoretical perspective and priority for design
research.

Methodology and methods
This project is the outcome of my doctoral learning journey that took place in 2012-2013
during the first 18 months of my studies (see Wisker et al., 2010). This work was centred
on critical inquiry, which emphasises contestation, emancipation and change (Gannon &
Davies, 2007). My feminist belief system set the specific focus on sex and gender
inequality (DeVault, 1996). As an industrial designer and feminist, I have always been
uncomfortable with the traditional and normative sex roles and gender identities reflected
in product design.
I conducted research in three stages. The first stage focused on issues surrounding
women and design and involved a literature review of 256 texts on these topics. Articles
and books were broadly selected from sources including the Academic Search Complete
database, Design and Applied Arts Index, Gender Studies Database, Contemporary
Women’s Studies Database, and the Université de Montréal library catalogue. Search
terms were woman, women, girl, sex, gender, female, feminine, femininity, feminism,
feminist, design, designer, and designing, and texts were retrieved from a variety of
design disciplines like industrial design, architecture, and urban planning. I analysed each
text and situated its epistemology, methodology, and subject matter in relation to three
concepts: sex, gender, and feminism. These concepts provided a framework to help
organize existing literature and understand the breadth of current research. Full
justification and argumentation of these concepts is presented in “Shopping for Lenses:
The Implications and Potential of ‘Sex,’ ‘Gender’ and ‘Feminist’ Approaches on Design
Principles and Practices” by Isabel Prochner and Pierre De Coninck (in press). This
review pointed to the limited perspectives toward sex and gender found in current design
research, and prompted the second and third stages of my learning journey.
The second stage replaced an emphasis on women with an interest in queer studies, and
I narrowed my focus to industrial design research and practice. I identified queer
understandings of sex and gender, and used these definitions as an analytic framework to
critically explore the results of my literature review on women and design. In this paper, I
outline three examples from my literature review to represent a breadth of arguments. The
first text represents a relatively rare exploration of female bodies in relation to product
design. The second represents a critique against stereotypes of femininity in product
design as well as thoughtful guidelines to help designers better connect with women.
Finally, the third example showcases conceptual designs that challenge gender
hierarchies in product design. While I explore the positive contributions of each work, I
also problematize the texts in relation to queer understandings of sex and gender.
The last stage of my learning journey was relatively experimental, and provided lessons to
better incorporate queer understandings of sex and gender in design research and
practice. I conducted a literature review of the relationships between product design and
queer understandings of sex and gender. I identified three works that represent a
complementary theoretical perspective and priority for design research and practice; one
text identifies the theoretical perspective and priority and the other two exemplify this
approach. While these texts do not represent the full breadth of work on this topic, they
provide groundwork and inspiration for future explorations. In this paper, I outline these
texts and their lessons to better incorporate queer understandings of sex and gender in
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design research and practice. I illustrate these lessons by reimaging the three examples
from my literature review on women and design. Finally, I broadly evaluate the potential of
this model for more socially responsible design research and practice.

Results
Stages 1 and 2: Critical readings of literature on women and
design
Definitions and outcomes of the literature review
Sex refers to biological distinctions between female and male and gender refers to
feminine and masculine identities developed socially, culturally and historically. Female
sex is typically associated with feminine gender and male sex is typically associated with
masculine gender. In contrast, feminism is a critical paradigm to illuminate and challenge
dominant and privileged knowledge claims and points of view with the objective to achieve
equality between all women and men. I identified feminist perspectives in literature based
on their political or critical orientations.
The majority of the 256 texts explored gender and some adopted a feminist approach. In
contrast, relatively few texts addressed sex exclusively, which is likely because gender is
so pervasive in society, culture, and history. Literature associated with gender addressed
space, design movements, design artefacts, the roles of women in design, and the needs
of female clients. Arguments often revolved around the dominance of male sex and
masculine gender, and the stereotyping of femininity and masculinity in design products.
Literature associated with feminism revolved around empowerment of women and
explored issues including inclusive design, feminist methodologies, and design activism.
Despite the quantity of literature, the texts represented limited perspectives toward sex
and gender. The queer lens challenges binaries in sex and gender; it explores the
changeability and “multi-dimensionality of human experience,” which it sees as a
“patchwork of multiple identities and situational subjectivities” (Epstein, 2005, p. 68).
Through the queer lens, sex is reinterpreted and understood as culturally or socially
constructed (e.g., through language; Marchbank & Letherby, 2007). The female/male
binary is challenged and sex divisions are seen as flexible and situated along a spectrum
between female and male that includes intersexed people (Marchbank & Letherby, 2007).
Similarly, gender is seen as flexible and situated along a spectrum between feminine and
masculine; from this perspective, an individual can perform different gender identities (Moi,
1999).

Examples from the literature review
Gendered Innovations in Science, Health and Medicine, Engineering, and Environment is
a research program directed by Londa Schiebinger and based at Stanford University.
(Schiebinger, Sánchez de Madariaga, & Schraudner, 2011). Contributors to the project
use sex and gender analysis as a design tool to “enhance scientific and technological
excellence” in each phase of research (Schiebinger & Schraudner, 2011, p. 155). In one
of the project’s many case studies, the researchers provide an in-depth example of how
female bodies have traditionally been ignored in the design process. They conducted a
study of male and female crash test dummies used in automobile design and discovered
that female bodies have traditionally been ignored in the design process. Until recently,
pregnant women were not considered in the design of car safety features like seatbelts,
and the foetus was in serious danger in the event of an accident.
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This case study is socially responsible by bringing attention to a serious safety issue in
product design. It contributes to a larger movement of improving safety standards in
automobile design, and will surely inspire higher personal and professional responsibility
for industrial designers. This example addresses female sex, unusual in design literature,
and emphasizes the need to consider a variety of female bodies in design. Yet, it stops
short of examining, for example, transsexual or intersexed bodies. While seatbelt design
might not be a safety issue for these users, there are surely other products that are
inadequate for this population. Though these issues were likely outside the scope of this
case study, they must be addressed thoroughly in design research and practice.
The second example is the Femme Den design lab, which specialises in female
consumers and is associated with Smart Design1 (Femme Den, 2012). Femme Den
opposes the simplification and stereotyping of a feminine aesthetic often seen in design
that they identify as “shrinking and pinking” (Femme Den, 2012). For example, with this
approach, a watch for women would be smaller than a men’s watch and coloured pink. In
contrast, Femme Den developed guidelines to help designers better connect with women.
Their work represents an in-depth consideration of female sex, feminine gender, and
women’s needs and desires. Their guidelines propose highlighting a product’s benefits
rather than its features, designing for the female body, considering the experience of a
product from purchase to use, deciding how “feminine” a product should be, and
considering the user’s life stages from childhood to old age (Rockwood, 2009).
This work can inspire design that is more responsive and representative of women’s
needs and desires, and diverse experiences of femininity. Femme Den’s guidelines even
encompass the issues with seatbelt design identified in the previous example through
their emphasis on the female body and life stages. However, the guidelines maintain
several stereotypical assumptions that are challenging from a queer lens. Namely,
Femme Den believes that female consumers can be categorised and require, for example,
an emotional connection with products. Thus, this work represents a broader, but still
limiting view of female users.
Finally, Karin Ehrnberger, Minna Räsänen, and Sara Ilstedt provide a strong and detailed
critique of gendered industrial design products and the harmful implications of a gendered
approach in their article and research program (2012). They note, for example, that
gendered products reproduce a gender hierarchy where masculine products and function
are valued over feminine products and form. Further, gendered products reinforce gender
stereotypes, roles, and spheres. In response to these issues, the authors redesigned two
products—a power drill typically marketed to men and a hand mixer typically marketed to
women—by switching their product language. The result was a “masculine” hand mixer
called the Mega Hurricane Mixer and a “feminine” power drill called the Dolphia. The
authors note that the products’ conceptual designs highlight normally invisible product
messages and values.
This work provides valuable analysis of norms in industrial design products, and portrays
these important issues through provocative design work. Their work will hopefully inspire
changes in design research and practice; their use of product design may be especially
effective in communicating this message to practitioners. Ehrnberger, Räsänen, and
Ilstedt note the importance to “search for solutions beyond gender-dichotomous thinking”
(2012, p. 95), but they don’t represent these issues in their paper. For example, they
exchange masculine product language for feminine product language in the power drill
design. An extension of this project to represent more spectral views of gender in product
language would be valuable.

1
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Stage 3: Lessons to better incorporate queer understandings of
sex and gender in design research and practice
Complementary theoretical perspective and priority
This stage of research was inspired by the work of Mark Graham and Erica Rand; both
academics have strong and innovative work in the fields of gender and material culture.
Graham is a researcher at Stockholm University who focuses on subjects including
gender, sexuality, and material culture, and Rand is an American researcher in art and
visual culture and women and gender studies. Graham and Rand are not design
researchers and refer to material culture rather than design in their texts, but I believe
their work can provide a model and inspiration for future investigations in design research
and practice.
My proposed complementary theoretical perspective and priority is based on the view that
design researchers should incorporate and value queer understandings of sex and gender
in their work. This perspective and priority can complement more normative
understandings of sex and gender and potentially lead to richer and more complex
investigations. Such an approach could be achieved by applying Mark Graham’s (2010a)
framework for exploration of gender and material culture. In his view, material culture
should be explored from worldly and naïve perspectives. For a worldly perspective and
analysis of industrial design products, “we have to enter the world beyond the object to
find out how the object was put there” (Graham, 2010a, p. 193). Such an analysis
addresses the complex decisions, stakeholders, and power structures that influence
design thinking and the design process. In contrast, the naïve perspective focuses on the
“personal relationships between social actors and things” that occur once industrial design
products are available to the public (Graham, 2010a, p.193). While the worldly perspective
is familiar in design research and practice, the naïve perspective is less common. For
example, the work of Gendered Innovations, Femme Den, and Ehrnberger, Räsänen, and
Ilstedt is rooted mainly in the worldly realm.
I test and exemplify Mark Graham’s (2010a) framework through analysis of Barbie’s
Queer Accessories by Erica Rand (1995) and “Things in the Field: Ethnographic Research
into Objects and Sexuality” by Mark Graham (2010b) in the paragraphs that follow. These
examples show that the naïve realm provides key insights on the interplay between
design and queer understandings of sex and gender.
Barbie’s Queer Accessories is a political and academic publication that explores how
users position themselves in relation to Barbie and the doll’s potential for queer reposings
(Rand, 1995). Barbie is an example of a sexed and gendered product that has an intimate
relationship with many users. In her text, Rand explores the history of Barbie and its brand;
memories and personal experiences of playing with Barbie; positions toward Barbie; and
“subversive reposings” of Barbie for political or artistic ends (p. 10).
Rand determined that both marketing and individual interpretations impact Barbie’s
meaning to users. She notes that “we need to be very humble about our own ability to
inscribe meanings in objects, to discern the meaning that others attribute to them, or to
transfer conclusions about resistance, subversion, and hegemony from person to person,
object to object, context to context” (p. 195). Thus, opinions and perspectives toward
Barbie aren’t simple or straightforward. Though Barbie is marketed as the epitome of
femininity and normative womanhood, users do not necessarily buy into this narrative.
Rand refers to users as Barbie’s queer accessories: “The bottom line is that Mattel made
a female doll for girls to dress, undress, fondle, and obsess over and unsexed her only
halfheartedly, thus making her good-girl rep somewhat laughable and making Barbie easy
fodder for any girl with a queer Dream Loft in mind” (p. 195).
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This text demonstrates the subjectivity of queer understandings of sex and gender and
underscores the need to address the naïve realm. It illustrates users’ creativity and power:
their ability to think critically about sexed and gendered products, to modify sexed and
gendered products to tell alternative or queer narratives, and to use sexed and gendered
products to represent queer identity. These outcomes also hint at potential implications of
this complementary theoretical perspective and priority; namely, the important role of
users’ creativity and critical thinking in the naïve realm and the need for this to be
acknowledged in design research and practice.
Second, in “Things in the Field: Ethnographic Research into Objects and Sexuality,”
Graham outlines results of an ethnographic field project where he examined peoples’
possessions as part of a study on material culture and sexuality. He adopted a queer
approach to explore “those properties of things that are contradictory – literally ‘speak
against’ – what we might expect them to say, and their capacity to act as alternative
reservoirs of meaning that can highlight conflicts and tensions, and fail to align with
normative demands” (2010b, p. 65). In the text, Graham presents four cases involving a
relationship between a user and a possession. The examples show that users deploy
products to tell a story, but also that products tell their own stories.
A particularly striking case is about the relationship between a woman and a Prada dress.
The dress was a gift from the user’s mother, which represents their loving relationship, but
also a familiar and social role that constrains her. Though the user does not wear the
dress, she keeps it hanging in her closet. Instead, she wears clothes that better represent
her sense of self. The clothes she wears as well as the clothes she chooses not to wear
support and construct her queer identity and serve as platforms for sex and gender
performance.
This example demonstrates the complexity and subjectivity of queer understandings of
sex and gender. It explores the stories products tell and the way users can deploy them to
tell stories. The example of a woman and her dress demonstrates that selection or
rejection of products is a way to support and perform an identity. Similar to Barbie’s Queer
Accessories, these outcomes hint at the need to consider users’ creativity and critical
thinking in design research and practice.

Lessons for design research and practice
The work by Graham and Rand indicates that design researchers and practitioners should
better consider the naïve realm. This realm provides important insights into three key
areas. 1) It helps to grasp the complexity and subjectivity of queer understandings of sex
and gender. These are impossible to define or predict because each user is different and
their identity may change over time. 2) It emphasises users’ creativity and power; that they
can think critically about sexed and gendered products. For example, though a design
researcher might identify a product as harmful, they should also seek a users’ individual
perspective. In addition, sexed and gendered products can be modified to tell alternative
or queer narratives. This demonstrates that designers cannot necessarily predict how a
product will be used, and that a product’s meaning can change once it enters the naïve
realm. 3) It shows that we can use products as building blocks of our identity. Users can
manipulate the stories products tell, through, for instance, the way a product is used or
positioned in relation to people or other objects. Further, the selection or rejection of
products is a way to support or perform an identity. In this sense, the products we don’t
like might be as important in our identity as those we enjoy. Further, a variety of products
are important in constructing complex and diverse identities.
These lessons point to the importance of a user-centred approach (Keats & Clarkson
2003) where design researchers and practitioners consider users’ needs, wants, and
capacities at every stage of a project. Further, they show the value of participatory
approaches to incorporate users’ unique experiences and perspectives in design research
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and practice. Participatory approaches have a strong focus on process and community
engagement. Participants are encouraged to think critically and become engaged in
reflection, and research outcomes typically involve identifying and addressing collective
needs and seeking empowerment (Brinton Lykes & Coquillon, 2007). Emphasis on users
and participation brings this approach even closer to socially sustainable objectives. Not
only will this theoretical perspective and priority better address the complexity of sex and
gender, but these researchers and practitioners can become activists by conducting fieldwork, engaging users and addressing their needs (Feldman 2004). For instance, this
process can help achieve more inclusive products and eliminate negative stereotypes.

Reimagining the examples from the literature review on women and
design
This theoretical perspective and priority can complement more normative understandings
of sex and gender and potentially lead to richer and more complex investigations in design
research and practice. I explore its potential contributions to the three examples from the
literature review on women in design in the following paragraphs.
Lesson one is most relevant to the case study by Gendered Innovations in Science,
Health and Medicine, Engineering, and Environment (Schiebinger, Sánchez de Madariaga,
& Schraudner, 2011). This case study could benefit from a user-centred and participatory
approach to explore the complexity and subjectivity of queer understandings of sex and
their implications for product safety. Creativity, power and identity, which are addressed in
lessons two and three, are less relevant in this case of a fundamental safety issue.
Femme Den’s work could be complimented with each of the lessons presented above.
Their work is already user-centred, but presents a potentially limiting view of female users.
They could benefit from participatory work with a large diversity of female users or users
with diverse sexes to better represent the subjectivity of sex and gender in their design
guidelines. Femme Den partially fulfils lessons two and three through their emphasis on
“considering the experience of a product from purchase to use” (Rockwood, 2009). Yet,
they could emphasize users’ agency even further by promoting participatory approaches.
This would move designers beyond considering users from their position in the worldly
realm to actually interacting with users in the naïve realm.
Ehrnberger, Räsänen, and Ilstedt need to better incorporate the complexity and
subjectivity of queer understandings of sex and gender in their work. Yet, beyond this
issue, this group demonstrates the ability to modify a product to tell alternative narratives
and the role of products in identity. A participatory project where individuals could create
their own conceptual designs would be a strong next step in this research program. Such
an approach could represent the complexity and subjectivity of sex and gender; users’
creativity and power; and products as building blocks of identity. The outcomes of this
project would be a rich contribution to design research and practice on queer
understandings of sex and gender and socially sustainable initiatives more generally.

Limits
This rather experimental project has many limitations, but also highlights plenty of
directions for future exploration. Each stage of the literature review was broad and could
benefit from more targeted exploration. The transition in the second stage between a
focus on women and a focus on queer studies was a necessary leap in my learning
journey; however, future investigations should be firmly based in queer studies from the
beginning. The complimentary theoretical perspective and priority must be empirically
tested and its applications to design research and practice should be analysed. Finally,
my exploration of queer understandings of sex and gender was basic and left out other
rich aspects of queer studies like sexuality and the political, radical, and deconstructive
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queer lens (Kemp, 2009). For instance, its reaction against consumerism might contradict
the objectives of design research and practice. Each of these related topics has great
potential and ought to be considered in detail in future explorations.

Conclusions
These lessons have strong potential to inform more socially sustainable design research
and practice that represent queer understandings of sex and gender. They are applicable
to projects addressing queer users, but also have potential to enrich more general
explorations, such as the three examples from my literature review on women and design.
It’s easy to envision how these lessons can challenge traditional and normative sex roles
and gender identities reflected in product design. Nevertheless, they can also be applied
to other design fields like graphic design or architecture. I am excited to see how this work
will evolve over time.
At the beginning of my doctoral studies, I could not have predicted the direction that my
learning journey would take. Each phase provided important insights and helped me to
map out issues surrounding sex, gender, and design that will guide the rest of my studies.
In addition to my own work, I hope that this paper provides inspiration to other design
researchers and practitioners either through its literature review, problematics, calls into
action, lessons for design, or small contribution toward more socially sustainable work. I
look forward to taking part in debates on these important issues.
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Abstract
Sustainable development calls for fundamental societal changes. Technological
development alone won’t suffice; in order to reach sustainable development objectives
there is a need to rethink the way we live our lives. Sustainable lifestyles are today
however often depicted through a sacrifice-based cultural narrative, in which losses,
rather than gains stand in focus. The paper takes its starting point in recognizing that the
future is open and possible to influence, but also that (ideas about) the future influences
present decisions. These ideas, or expectations, about the future thus provide an
opportunity for intervention. Through presenting concrete and positive representations of
what a sustainable future might imply in terms of everyday life, the expectations for such a
future might be altered. This paper aims to explore how design fiction and backcasting
can be used to alter expectations regarding sustainable lifestyles, through creating
concrete and engaging visions of everyday life in a sustainable future. The paper also
presents a project based on this approach as well as some early findings from this.

Keywords
Sustainable lifestyles; Design fiction; Backcasting; Expectations; Sustainable design

Introduction
Consumption has increasingly been recognized as one of the major challenges to
sustainable development. As a response to this a plethora of green consumerism
initiatives has emerged, aiming at shifting consumption towards “green” or “sustainable”
products. The basic premise of this is that we can go on and live our lives as usual if we
only by the “right” products. After years of technological advancement in production
systems and end-user appliances it has however become evident that green
consumerism does not suffice, as any environmental gains from this are being outpaced
by increased volumes of consumption, rebound effects and a growing global consumer
class (Assadorian, 2010; Stø, Throne-Holst, Strandbakken, & Vittersø, 2006). Because,
“What does it help that airplane engines become 1 percent more fuel efficient if air travel
at the same time increases by 5 percent?” (Sanne, 2012, author’s translation) Changing to
green products alone is not enough; to reach sustainable lifestyles we need to rethink not
only what we consume, but also how and why.
The shift from green consumerism to sustainable lifestyles also implies a need to rethink
the role of design. In the green consumerism discourse, design has typically been
assigned a role for decreasing the environmental burden of products, to design for a
recycling and efficient energy use, to dematerialize consumption through a shift from
products to services, and for promoting more sustainable behaviours through feedback
interfaces and persuasive technologies. While all of the approaches in sustainable design
form important parts of the sustainable lifestyle ‘puzzle’, they need to be complemented
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with and guided by a more overarching and socially situated understanding of what a
sustainable lifestyle can and cannot be; to go from focusing on discrete products, services
or behaviours to the lifestyles and larger societal structures in which these are part and
given meaning (Wakkary, Desjardins, Hauser, & Maestri, 2012).
In doing so, design for sustainability could also help abating one of the most pressing
challenges for the shift from green consumerism to sustainable lifestyles, namely the lack
of positive and engaging visions of the future in which consumption is limited. Without
such visions, sustainable lifestyles risk being framed in a sacrifice-based cultural narrative
only, in which losses, rather than gains stand in focus. While it is true that sustainable
lifestyles cannot be achieved or upheld without limited consumption, this doesn’t mean
that these lifestyles need to be miserable or that limited consumption automatically will
lead to regression and poverty. This has led to a situation where we expect a sustainable
future to be a dull, boring and filled with limitations. To alter people’s expectations of what
a sustainable lifestyle could mean, we need to provide them with concrete and accessible
visions, showing that life in such a future could be as prosperous as today.
With this challenge as starting point, this paper aims to explore how design fictions and
futures studies can be used to alter expectations regarding sustainable lifestyles. We do
so through presenting and discussing theories and practice from the sociology of
expectations, design fictions and future studies, after which we introduce a project based
on these approaches and report on some early findings.

Altering expectations
Expectations are central to human action. As a kind of inner compass our expectations
guide us towards or away from different potential futures, consciously or subconsciously.
Expectations are a potentiality, something that may or may not come true, a prospect that
we seek to make realised or an apprehension that we try to avoid. Expectations are
internalised, embedded in our understanding of problems and possibilities, and acted out
as a response to this (Berkhout, 2006). Expectations thus steer what we take for granted
and what we see as impossible, and through acting accordingly we contribute to these
expectations to come true.
The historian and philosopher Reinhart Koselleck (2004) denotes our “field of experience”
(that which we have experienced) constitutive for our “horizon of expectations” (that which
we can expect). However, our expectations is not only a direct result of our experiences,
but also of our imagination through which experiences can be reconfigured and combined
in new and unexpected ways: “The imagination is a kind of electronic machine that takes
account of all possible combinations and chooses the ones that are appropriate to a
particular purpose, or are simply the most interesting, pleasing or amusing.” (Calvino,
1993, p. 91). As will be presented in the following section, both design fictions and
backcasting have good potential of facilitating such a reconfiguration as well as to focus
the imaginative power in a desired direction, so as to accomplish what Robinson (1988)
denotes as a process of unlearning and relearning.
In order for a vision of the future to alter people’s expectation it needs to be perceived as
urgent, credible and legitimate (Berkhout, 2006). Drawing further on Berkhout (2006) one
way to achieve this is to moralise the vision of the future, “in the sense of being encoded
and decoded as either utopias or dystopias.” (ibid., p. 300). Furthermore, the vision needs
to have an interpretative flexibility so that it can resonate with a larger group of actors than
the ones who developed it. Yet another influential factor is who, what actors, it is that are
proposing and endorsing the vision. One aspect rarely touched upon however is how the
vision is presented. In this paper we propose using design fictions as a way to make
visions more tangible and accessible to people, thereby increasing the possibilities of
altering expectations.
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Design fiction meets future studies
Engaging with the future is a fundamental part of design, as design is always about
exploring, creating and proposing something new. This ‘newness’ entails a wide range of
possible changes; from altering the form of an already established product or service, to
creating entirely new forms and functions. Moreover, Simon (1969) underlines the
normative aspect of design, in stating that design is not about any changes, but about
“how things ought to be”. While these “things” traditionally have been products, or services,
the emergence of design for sustainable behaviours implies an expansion of “things” to
also include behaviour.
In a commercial context, the normative character of design is however seldom highlighted.
Instead, design typically comes through as an objective and rational process. In order to
evoke the normative content of “how things ought to be”, design needs to be confronted
with a number of questions, such as for whom, and to what end, things ought to be in a
certain way (Ehrnberger, Broms & Katzeff, 2013; Ericson & Mazé, 2011), a quest that
cannot easily be done within the everyday design practice.
The wish to disconnect design from the restraints of commercial development has
resulted in several synergetic trends within design research, discourse and practice. The
need for a critical discourse has resulted in approaches such as critical design (e.g.
Dunne & Raby, 2001; Mazé & Redström, 2009) and speculative design (e.g. Auger, 2013).
Common to these approaches is the use of design as a tool to explore, highlight,
problematise and change norms (Auger, 2013). In parallel to this, there are several
approaches that sees the potential of using design as a tool for change, and that suggest
its use for social or societal challenges such as transformation design, social innovation
and sustainable design (Brown, 2009; Manzini, 2003; Thackara, 2005). Common to these
approaches is the use of prototyping as a central method for co-creation, innovation and
rehearsal of the future (Hillgren, Seravalli & Emilsson, 2011).
While approaches focusing on innovation and co-design are needed to develop and
propose possible alternatives to present unsustainable products and practice, the critical
and speculative approaches are needed in order to challenge norms and to open up the
design space beyond the incremental. But there is also a need for approaches that
combines the critical with the innovative, where speculations about the far future can be
the subject of co-creation and discussion.

Design fictions
Design fiction is a designerly approach to speculate about the future through a
combination of prototyping and storytelling. As such it brings together the notion of design,
the capacity to imagine and make concrete not yet existing products and services for
everyday life, with that of science fiction, the imaginative storytelling that speculates about
future worlds. The term design fiction was originally coined by science fiction writer Bruce
Sterling (2009) and further developed by e.g. Bleeker (2009) and Knutz, Markussen, &
Rind Christensen (2013). It is close to other concepts such as speculative design and
critical design.
The design fiction approach emphasizes the use of prototypes as “performative artefacts”,
which through storytelling are given social meaning (Auger, 2013; Sterling, 2009). Sterling
(2012) describes this as “[t]he deliberate use of deigetic prototypes to suspend disbelief
about change…It means you’re thinking very seriously about potential objects and
services and try to get people to concentrate on those – rather than entire worlds or
geopolitical strategies. It’s not a kind of fiction. It’s a kind of design. It tells worlds rather
than stories”. Kirby (2010) argues that the deigetic prototypes of design fictions “have a
major rhetorical advantage even over true prototypes: in the fictional world – what film
scholars refer to as the diegesis – these technologies exist as ‘real’ objects that function
properly and which people actually use.” (p. 43). If the story catches the attention of the
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audience it might result in the actual realisation of the objects described. In fact, it has
been suggested that sci fi doesn’t predict the future – it shapes it. Paul Dourish introduced
the idea that science fiction visions appear as prototypes for future technological
environments: “science fiction does not merely anticipate but actively shapes
technological futures through its effect on the collective imagination” (Dourish & Bell,
2013). When William Gibson wrote his novel Neuromancer (Gibson, 1984) it did not take
long until “Cyberspace” was not just a literary fantasy, but actually realised, by thousands
of hardworking computer scientists. The idea that fiction can be used as a tool to create
changes in the ‘real world’ have been further explored by e.g. Kirby (2010) who has been
looking into the role of movies in technological development.
It is clear that design fiction provide a potentially powerful tool to engage people in
imagining, reflecting on and pursuing different possible futures. The deigetic prototypes of
design fiction and the speculative objects of critical design provoke and disturb us. They
spur discussion and inspire designers, design students and their audiences. To this date
design fiction have however mainly been used to developed conceptual products, aimed
at creating reflection on a certain norms or phenomena such as death (Auger, 2013), our
relation to technology (Auger, 2013; Dunne & Raby, 2007), gender issues
(www.androstolen.se), or energy insecurity (Mazé, Messager, Thwaites, & Önal, 2013).
There is however good potential to use design fictions for exploring and proposing
changes at larger scales than this, and for developing prototypes on the basis of lifestyles
rather than basing the speculation on technologies only. To develop design fiction in this
direction we suggest connecting it to the field of futures studies, and more precisely the
approach of backcasting.

Futures studies – backcasting
Backcasting is a normative futures studies approach to explore how challenging targets
can be met. This approach was developed in the 1970s as a response to the perceived
problems of forecast based approaches in energy planning (Robinson, 1982; Quist &
Vergragt, 2006). At that time, energy prognoses pointed at a future with an accelerating
energy demand and a need for a substantial increase in energy production capacity. With
a growing environmental awareness and the energy crisis in mind, such a future seemed
highly problematic and undesirable. In contrast to the predict-and-provide approach of
traditional energy planning, backcasting took as the starting point what a desired future
level of energy use would be, and gave suggestions on how to design the policies
accordingly.
Today there exist a variety of backcasting approaches. Drawing on Wangel (2012) there
are however three central elements that are (or should be) common to all backcasting
studies: (1) the formulation of a demanding target which cannot be reached without major
societal changes, (2) the development of one or more images of the future in which this
target has been met and (3) an analysis of these images in relation to e.g. other societal
goals and/or in relation to the present state.
Backcasting serves a number of purposes. The images of the future can function as
counter-prognoses, challenging what changes are conceived as possible, thereby altering
expectations about the future (Dreborg, 1996; Robinson, 1988). Furthermore, backcasting
can help to problematize the current trajectories through showing that the target in focus
cannot be reached without more radical changes than is being promoted by contemporary
policies, planning and other incentives. In this way it can also help raise awareness on the
tension between short-term gains and long-term targets. Backcasting can also be used to
examine how the gap between the target-fulfilling (sustainable) future and the present
could be overcome, and in this way help companies and governments to develop a step
by step plan to meet the goals. Finally, backcasting is a tool for exploring what potential
conflicts or synergies for other societal targets or high priority issues certain futures could
imply (e.g. Höjer, Gullberg & Pettersson, 2011a; Robinson, 1982; 1990).
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Through developing target fulfilling images of the future, backcasting can thus provide
exactly the kind of comprehensive, larger-scale vision lacking in design fiction.
Backcasting also provides data, which can be used to make the design fiction come
through as more relevant and credible. But marrying together design fictions with
backcasting comes with benefits also for backcasting. Today, the images of the future
developed through backcasting are typically represented in rather technocratic and
scientific ways only, which means that they do not communicate well to people who are
not policy-makers, planners or researchers (Wangel, 2012). In order to engage people
and to reach a wide audience, the images of the future must be represented in a way that
makes them interesting and understandable for the intended target groups.
One attempt to deal with this problem is the backcasting approach of design oriented
scenarios where the future is explored at the ‘micro’ level of everyday life. The original
idea of these design oriented scenarios was to create inspiration for 'designers' (in
numerous sectors) to develop products and services that could contribute to the
realisation of the scenarios (Green & Vergragt, 2002; Manzini & Jegou, 2000). Being
elaborated at the level of everyday life, design oriented scenarios also hold the potential to
show how life in a sustainable future could be like (Ilstedt & Wangel, 2013). Through renarrating everyday life habits in an unfamiliar way, such scenarios can challenge ideas of
normality, as well as to diversify and alter expectations (Eckstein, 2003; Rasmussen,
2005).

Prototyping the Future - the project
The aim of the project “Prototyping the Future” is to develop concrete, accessible and
engaging images of a future in which sustainable lifestyles have become norm. The
project is carried out at [name of institution removed], and runs for 18 months, starting in
mid 2012. The core project team consists of one researcher from design and one from
future studies, with experts on strategic environmental analysis, gaming and interaction
design as contributors.
The idea of the project is to build a prototype of a sustainable future, which can be
experienced and tested by stakeholders and further developed according to feedback and
evaluations. The prototype thus plays the same role as prototypes do in any design
process, whether in service design, products design or automotive design. While the scale,
resolution and material of these prototypes differ, the aim of developing them is the same,
namely to objectify an idea and to create a concrete materialisation of the proposed
design to function as a basis for testing, discussion and iterative development. Prototypes
also have the potential to change perceptions on what is possible and desirable, and to
spur innovation and development. As such they can, as discussed earlier, change the
expectations about what can and cannot be done and what the future might be like.
The project takes its starting point in a backcasting study reported in the book Images of
the Future City: Time and Space for Sustainable Development (Höjer, Gullberg &
Pettersson, 2011b). This study develops six different scenarios of a future (year 2050)
sustainable Stockholm based on how space and time is used by the citizens. In the study,
fourteen researchers from diverse disciplines offer details on a variety of aspects of a
future sustainable city. Areas of everyday life such as personal consumption, housing,
food, transport and care are discussed in detail, providing a rich material for a design
process. In spite of its title (and to the amusement of the designers in the team) the book
is however completely lacking pictorial images.
The study presented in the book sets some important and strict delimitations of what a
sustainable future is regarding the use of energy. All energy is accounted from a
consumption-based lifecycle perspective, meaning that all energy used in the lifecycles of
products and services are allocated to the country (or city) in which the consumer lives,
rather than the place where it was produced (Kramers et al., 2013). Swedes’ use of
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electronics would therefore be attributed to Sweden and not to e.g. China. From a
consumption based perspective Sweden’s ecological footprint is not decreasing, as many
reports claim, but is steadily growing (SEI, 2012). Another important outset is that the
global energy resources are equally divided between all citizens in the world. In other
words, we will not be able to use more energy at the expense of others. Based on this and
an assumed technological development, increase in renewable energy and higher
efficiency, it is estimated that Stockholmers need to lower their energy use by 60%
compared to the levels of the year 2000 (Höjer et al., 2011a; 2011b). We are of course
aware of that sustainability is a complex and challenged concept. Thus, out ambition is to
use a natural science based definition of what a sustainable level of resource use is (in
this case focusing on energy) while allowing for diversity in terms of how life could look
like within these boundaries; in other words, to design (for) a variety of sustainable
lifestyles.
In the project “Prototyping the Future”, this backcasting study has been used as the
scientific basis, for setting the target for a future sustainable level of energy use as well as
providing a detailed account of the energy use related to everything from food to vacations
to living spaces. For example it is calculated that consumption of meat has decreased with
50 %, living spaces by 10 % and flight travels with 70 % on an average. It is however
important to keep in mind that the preconditions for these scales of changes to be
sufficient is that all technologies in society have become fundamentally more energy
efficient. Should this not be realised then the level of consumption would need to go down
further.
When the project was started, the only concrete idea of the prototype was that it should be
some kind of interactive experience of life in a sustainable future. Besides from that we
were completely open to what the prototype would look like and what it should comprise.
The project of course had some restrictions, such as limited resources and time and, of
course, the experience and abilities of the team members. The first aspects that were
decided on were properties of the prototype, the target groups and the content of the end
result. Thereafter a partly inspiring, partly painstaking work process started, in which
different ideas on the form and content of the prototype were tried out, disregarded or
adopted for further development. As input to this process we looked into a number of
similar initiatives (e.g. SPREAD 2050, Urban Games 2001, Jegou & Manzini, 2003),
tested different gaming and interaction alternatives, as well as explored how a sustainable
future everyday life could look like through workshops and scenarios. Throughout the
project, the researchers worked closely with the design company Veryday, a partner in the
project, who was responsible for developing the interaction design of the prototype. A pilot
version of the prototype was developed and shown to a test panel of 12 people, as well as
at various other occasions and events such as scientific conferences, seminars and
workshops. Based on the user feedback, expert comments and our own discussions the
storyline, the content and interaction design model have been revised in a number of
iterations.

The prototype
The prototyped sustainable future is placed in the Stockholm region in 2053. Inspired by
backcasting, the relatively long time frame was chosen in order to (cognitively) also allow
for larger changes in inert structures such as transport systems and other parts of the built
environment. Choosing a specific geographical context might seem problematic as it
implies a risk of being perceived as irrelevant people not living in this area, but without this
context the prototype (as any future vision) would lose in concreteness and thus instead
risk becoming less communicative. While most cities and everyday lives comprise the
same basic components, there are fundamental differences in how urban structures look
and function, and how practices of everyday life are carried out. This means that the
challenges and opportunities for sustainable urban development and sustainable lifestyles
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varies between countries, regions, cities and neighbourhoods, which then have
implications for what type and scales of changes to represent. Choosing a specific context
is also important when it comes to data. In order to make a consistent and reliable
calculation of energy use today and in the future, real life data must be used, otherwise
the prototype would risk coming through as a rosy utopia without any basis in reality. As
described by e.g. Sondeijker, Geurts, Rotmans, & Tukker (2006), Kirby (2010) and Auger
(2013) it is the combination of the familiar and factual with the unfamiliar and imaginative
that makes future visions and design fictions ‘work’.
One important decision was to depict an everyday life in the future from the perspective of
the viewer/user. Most interactive tools for planning future cities are shown from a bird’seye perspective, where the user becomes the “the mayor” or another kind of sovereign
master running the city. This narrative technique creates a distance from the situation that
we were keen on avoiding. Another important decision was to let the user actively take
part in creating his/her life. The reasons for this were 1) to show that there is not one way
of living sustainably in the future, but many different alternatives, 2) to engage the user in
the experience, 3) to collect data regarding the choices the users make for further
analyses.
When the prototype experience starts, the user found her/himself plunged into a
sustainable future and is immediately invited to decide what life will be like: “How do you
live your life? Do you work a lot and have a high income, or do you work less and have
lots of free time?”, followed by “How do you live? Compact and central, in a wellplanned
flat in the close suburb, or in a villa in the outer suburbs?” (Figure 1) Through these two
sets of questions the basic frames for life in the future is set: income, working hours, living
space and urban form.

“OK, you are working
less and have a lot of
free time. Now, how
do you live?”

A. Compact and central.
B. In a well-planned flat
in the close suburb.
C. In a villa in the outer
suburb.

Figure 1. The second of the two introductory questions. English translations are provided
in the balloons.
Following the introduction the prototype then focuses on four main areas of energy
consumption; food, daily commuting, vacation and other consumption. Each of these is
represented in a scene where the user is able to choose between three different
alternatives (Figure 2). For the sake of future, further analysis and development, all the
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choices made are logged together with meta-data regarding gender, age and place of
residence.

Figure 2. This scene represents “other consumption” and the user is asked to decide on
from where most of his/her clothes come from. The alternatives are A) “The quality shop”,
B) “The clothes library” and C) “The second hand boutique”.

User test and personas
Halfway through the project a user test was carried out with 12 people (6 men and 6
women, ages between 24 and 60) that tried out an early version of the prototype. The
group was recruited through an agency and shared an interest for the environment. After
a short common introduction the users tested each scene individually and wrote down
their emotional and cognitive impressions and comments on a survey. The aim with the
user test was to get general impressions and comments, but also more detailed feedback
to help develop the final prototype. The users’ general feeling after the experience was
curiosity and interest. Many asked for more information about the choices, the energy
budget, the background data and the rationale behind. Some choices was considered too
narrow or too “middleclass”, such as the summer vacation alternatives, while others were
seen as very positive, such as different types of clothing services. Especially the personal
energy budget was a hot issue, one woman, who came from a former communist
country, thought it was dictatorial, while several others liked the concept.
For us the user test was helpful in getting a better understanding of how to outline the
choices, the images and the general storyline, but we also felt a need for deeper
interviews to understand what was behind some of the comments. Why for example, did
the prototype make one person sad while another one happy? The answers provided
were too brief to give any clues on that. While it was no surprise that a prototype of
everyday life, an issue that everyone can relate to, would result in diverse reactions, we
still needed to somehow manage to use this diversity in a productive way. Thus, we
started to look for patterns in the diversity, to see if we could find a basis for sketching a
number of personas. After a second round of analysis we ended up with three personas,
representing three very different types of attitudes, lifestyles and behaviours.
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•
•

•

“Katarina” is an affluent person living the good life. She cares about the
environment but does not want to sacrifice her standard and comfort. She hopes
that technology will take care of the changes needed.
“Cecilia” has a deep pathos for justice and the environment. She has climate
anxiety and is worried about the future. She want to change her behaviour but find
it difficult to know what to do, everything is so complicated. She would like to have
clear advices and policies to guide her.
“Jonas” likes to be close to nature and spend time outside. He wants people to
change from within and be part of social networks. He prefers local and small
scale initiatives with lots of freedom and personal control.

These personas were then used to create an imaginary “space of users” that we could
use as guidance when updating the alternative choices, the images and the storyline, so
as to not exclude any of them. Indeed, 12 persons who all have an interest in the
environment are not representative enough for a thorough and validated persona
development process. Due to the limited scope of this project, and its status as an
experiment to be further developed, we still decided not to put more resources on
developing personas at this stage. As a kind of rough validation test we instead compared
our findings and proposals with related persona work, which showed quite good
concordance.

Concluding discussion
In this article we have argued for the need of prototyping and visualising future
sustainable lifestyle in order to change people’s expectations about the future. In order to
create maximum impact both in terms of product and service design and in terms of
scientific analyses we suggest the merge of design fiction with backcasting. The project
“Prototyping the future” is an attempt for such a double approach, where the design
process takes its starting point in a backcasting study of a Stockholm in 2050 where
energy use have been decreased by 60%.
At this time, the project is at the point of finalizing the prototype, through developing text
and visual elements and through starting developing the website at which the prototype
will be displayed. This is done using results from the user test, which clearly showed that
the prototype engaged people, and that they appreciated the information on energy use
that was given. A major challenge will be to select images and formulate texts that provide
variety enough to not be excluding. While the easiest way to go about with this is to make
both images and texts ‘neutral’, so as to provide a kind of interpretative flexibility, the
images and texts still need to be concrete enough to be engaging and convincing.
Otherwise our ambition of altering expectations will fall.
During the project we have come to realize that the design oriented scenarios in
backcasting holds much in common with the design fiction approach. This can be seen as
pointing to a contemporary, cultural need for alternative future narratives. In many cases
however, the design fiction scenarios lose the connection to a clear and measurable
scientific goal that is evident in the backcasting studies. We do not argue that quantitative
goals always are always necessary, but in many cases it helps in giving the vision more
credibility. Design fictions and scenarios have the ability to inspire, inform and challenge
present norms and future trajectories. Informed by environmental analyses and supported
by energy targets, we suggest that these future images can be made even more powerful.
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Abstract
A significant reduction in global greenhouse gas (GHG) emissions is a priority, and the
preservation of existing building stock presents a significant opportunity to reduce the
carbon footprint of our built environment. Within this ‘wicked’ problem context, and moving
beyond the ad hoc and incremental performance improvements that have been made to
date, collaborative and multidisciplinary efforts are required to find rapid and
transformational solutions. Design has emerged as a strategic and redirective practice,
and lessons can therefore be learned about transformation and potentially applied in the
built environment. The purpose of this paper is to discuss a pragmatic and novel research
approach for undertaking such applied design driven research. This paper begins with a
discussion of key contributions from design science (rational) and action research
(reflective) philosophies in creating an emerging methodological ‘hybrid design approach’.
This research approach is then discussed in relation to its application to specific research
exploring the processes, methods and lessons from design in heritage building retrofit
projects. Drawing on both industry and academic knowledge to ensure relevance and
rigour, it is anticipated that the hybrid design approach will be useful for others tackling
such complex wicked problems that require context-specific solutions.

Keywords
Multidisciplinary, transformation, hybrid design approach, design driven, sustainable
development
Sustainable development literature from the ‘built environment’ field describes a need for
a significant reduction in greenhouse gas (GHG) emissions on a global scale as a priority
in a rapid response strategy (Smith, Hargroves, & Desha, 2010; Stern, 2006; Von
Weizsäcker, Hargroves, Smith, Desha, & Stasinopoulos, 2009). Worldwide, a substantial
proportion of GHG emissions are attributed to the built environment sector, with significant
potential to achieve reductions in GHG contributions by targeting this sector (Built
Environment Industry Innovation Council, 2012; Smith, et al., 2010). Much attention has
been focused on new buildings and innovative projects that aim for best practice in green
buildings, however retrofitting existing building stock has significant potential to reduce
GHG emissions globally (Young, 2012). Considering the embodied carbon in existing
buildings and other space and cost drivers, the preservation of existing building stock is
emerging as a significant opportunity to reduce the carbon footprint of our built
environment (Miller & Buys, 2008; Sustainable Built Environment National Research
Centre, 2012).
Maintaining profitability in retrofit projects is an important factor in making such carbon
reductions a reality; however such ‘decoupling’ of economic growth from environmental
pressure is a well-known challenge and ‘wicked problem’ (Smith, et al., 2010). Progress to
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date has had mixed success, with some incremental innovations delivering reductions in
carbon emissions (such as maximising resource efficiency and decreasing energy use)
and only a few examples of large scale change (Von Weizsäcker, et al., 2009). In
overcoming the inertia for ad hoc and incremental performance improvement towards low
carbon operations, many researchers have documented the need for collaborative and
multidisciplinary efforts.
A integrated design process (IDP) (Larsson, 2004), or whole systems approach
(Stasinopoulos, Smith, Hargroves, & Desha, 2009) is necessary in sustainable building
projects in order to facilitate pollution avoidance, resource efficiency, lower costs, and
healthy and productive workspaces. These approaches are regarded as optimal in that
they consider the whole-building budget and are goal-driven, facilitated, structured,
inclusive, collaborative, holistic, iterative (Zimmerman & Eng, 2006). It is clear that
engagement with the full range of stakeholders that have the potential to contribute to the
sustainability of buildings across the life cycle – from cradle to grave, is necessary
(Watson, Mitchell, & Jones, 2004). In addition to this, retrofitting heritage buildings poses
further challenges in acknowledging the cultural or historical value of the building. Social
and legislative opportunities and constraints associated with the project, including possible
‘adaptive reuse’, underpin the importance of collaborative practice by stakeholders such
as the architect, contractors and the owner in addressing stakeholder requirements
(Bullen, 2007; Young, 2012).
In recent years, ‘design’ has emerged as a potentially “redirective practice” in developing
and deploying strategies for change (Fry, 2009, p. 55), providing “an unparalleled window
of opportunity to address environmental objectives” and foster sustainable development
(Carrillo-Hermosilla, del Río González, & Könnöla, 2009, p. 10). A key aspect in a design
driven approach is the multidisciplinary and collaborative ‘co-development’ from start to
finish, with internal and external stakeholder groups (Bucolo & Matthews, 2011; Manzini,
2007). Within this context, this paper draws on the theoretical context of ‘exaptation
research’ - considering the phenomenon of solving of problems in one field using the
knowledge base from another field (Gregor & Hevner, 2013) – to discuss an approach
developed by the authors to distil learnings from design for the built environment sector.
Through enquiring into processes, methods and lessons, the authors identify opportunities
for rapidly transitioning the Australian built environment to low carbon operations.
The paper begins with a summary of theory that underpins the proposed research
approach, and then details the ‘hybrid design approach’. The authors then provide an
example application of the approach to consider what can be learned from the ‘design’
discipline about the processes and methods of design when retrofitting heritage buildings.
It is anticipated that this paper will provide a possible design driven approach to delivering
low carbon solutions in the built environment sector, fostering fresh thinking around
tackling such complex wicked problems.

Processes, methods and lessons from design
Design in its broadest sense is essentially about problem solving, and ranges from
aesthetically based activities and the application of principles, to a process and strategic
way of thinking (Baird, 2013). Despite the complexities of defining what design is, Archer
(as cited in McKay, Marshall, & Hirschheim, 2012) conceptualises the practice of design
as oscillation between conceptual and practical activities until a solution is refined (as
shown below in Figure 1).
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Figure 1: The oscillating nature of design problem solving (Archer as cited in McKay, et al.,
2012).
‘Design thinking’ is described by Brown (2008, p. 86) as “a methodology that imbues the
full spectrum of innovation activities with a human-centered design ethos”. It is known as
being particularly adept at addressing ‘wicked problems’ because it is transdisciplinary,
integrative, and potentially transformative in exploring ‘what could be’ (Brown, Harris, &
Russell, 2010). ‘Wicked problems’ were first described by Rittel (as cited in Buchanan,
1992, p. 15) as being “ill-formulated, where the information is confusing, where there are
many clients and decision makers with conflicting values, and where the ramifications in
the whole system are thoroughly confusing”. Given that the field of sustainable
development itself could be considered to be a wicked problem (Peterson, 2009), and a
broad range of stakeholders are involved in modifying the built environment, a design
driven approach provides a potential vehicle to consider such problems.
The ‘design methods movement’ or ‘design science decade’ of the 1960s (specifically the
inaugural Conference on Design Methods of 1962), is regarded as the period in which
design methodology was formalised as a field of enquiry and began to be recognised as a
valid research subject. As a result of the increased interest around design research, the
Design Research Society was founded in 1966 and various design journals (such as
Design Studies, Design Issues, and Journal of Engineering in Design) were established
(Frankel & Racine, 2010).
Seeking to rationalise the design process, this early discourse by design researchers such
as Bruce Archer and Herbert Simon was focused on documenting the ‘science of design’
and developing “a body of intellectually tough, analytic, partly formalisable, partly empirical,
teachable doctrine about the design process” (Cross, 2007, p. 1; Simon, 1996). This
‘design science’ paradigm was later criticised by some design researchers such as John
Chris Jones, Christopher Alexander, Donald Schön and Nigel Cross who rejected the
notion that the design process followed a logical, systematic, sequential, structured
framework. Instead, a ‘constructivist’ paradigm was proposed as a more appropriate
alternative for understanding complex and wicked problems and coping with the unique
circumstances of each practice (Alexander, 1964). This ‘second generation’ of design
research was more pragmatic, action-oriented and participatory, where designers were
urged to co-create solutions with the problem ‘owners’ (clients, customers, users, the
community), and ‘reflect-in-action’ – adjusting the design process in practice in response
to each unique situation (Cross, 2001; Frankel & Racine, 2010; Schön, 1983).
According to Archer (1995), the various styles of scientific research range from creating
generalised theoretical knowledge to specific practical knowledge, and generally
categorised as being either: fundamental, strategic, applied, action, or option in nature.
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Similarly, and more specifically applicable to design research, Buchanan (2001) believes
that there are three types of design research that contribute to new design knowledge:
basic, clinical, and applied. Basic research about design is generally theoretical in nature
and explores the fundamental problems and principles that explain the phenomena being
studied. Clinical research for design usually focuses on gathering information about a
particular, individual problem and designing a solution specifically suited to the case study.
Applied research through design involves hypothesising or attempting to explain the
phenomena being studied based on information drawn from many individual case studies
and theory (Frankel & Racine, 2010; Lenzholzer, Duchhart, & Koh, 2013).
This ‘applied’ perspective was conceptualised by Owen (1998) who claims that, in the field
of design – which is described as being neither a science nor an art - the building of new
knowledge must involve both analytic discovery (from the realm of theory) and synthetic
invention (from the realm of practice). As shown below in Figure 2, design is viewed as an
iterative process of knowledge development that moves between theory and practice.

Figure 2: Building and using knowledge in design research (Owen, 1998 as reproduced in
Beckman & Barry, 2007)
Comparable to the relationship between a research methodology and research methods,
it is understood that the design process is distinct from design methods in that it is an
overarching approach or framework, while design methods are the techniques or tools by
which design is practised.

A pragmatic and novel research approach
Within research design theory, Guba (1990) explains that the research paradigm is
characterised by the ontological (the nature of reality) and epistemological (the nature of
knowledge) view. A relativist ontological approach where reality is an individual
representation of what exists based on our own perceptions, experience and values.
Epistemologically, a subjectivist view is adopted where knowledge is viewed as a
constructed reality that is internally constructed and interpreted by individuals (Mehay,
2012). Collectively, with these underpinnings, the philosophical approach upon which this
inquiry is based is described as ‘constructivist’ in that reality and knowledge are
constructed beliefs (Guba, 1990).
Based on an exploration of literature around design process theory, the design process –
fundamentally balancing convergent and divergent thinking, and iterative in nature – can

258

be rationalised to some degree and follows some logic. We argue that the selection of
appropriate design methods as a means of engaging in these process phases, however,
is a more intuitive endeavour where context dictates what techniques are most suitable to
the specific circumstances. This design research is therefore characterised as being
primarily within a constructivist paradigm and applied in nature. This research will,
however, draw on and apply both the rational and theoretical research about design (with
regards to the design process), and the intuitive and specific research for design (with
regards to design methods) to construct new knowledge through design (Dalsgaard, 2010;
Frankel & Racine, 2010).
Given the requirement for human and contextual insight, it is clear that a pragmatic and
novel methodological approach is necessary in constructing this new knowledge. Drawing
on experiences with the foundational and multi-method, qualitative work focused on
sustainability in the built environment undertaken by The Natural Edge Project research
group over the last decade, it is proposed that several layers of inquiry form an emerging
methodological hybrid approach appropriate for this research (Reeve, Desha, Hargroves,
Newman, & Hargreaves, 2012; Sustainable Built Environment National Research Centre,
2012). Exploratory and largely qualitative in nature, this inquiry adopts a design driven,
hybrid research approach that is underpinned by a convergence of design science
(rational) and action research (reflective) philosophies as discussed in the following
paragraphs.

The contributing role of Design Science theory
The design science research paradigm is commonly used in the Information Systems (IS)
discipline which is described as being “at the confluence of people, organizations and
technology” (Hevner, March, Park, & Ram, 2004, p. 75). Both exploratory and explanatory
in nature, a design science research approach ensures that proposed solutions are
relevant and rigorous by drawing in and systematically combining information on the
environment (contextual data) with the knowledge base (theoretical foundations). With
aspects of behavioural science and design science paradigms, the information systems
research framework is characterised by the inherent ‘relevance’ and ‘rigor’ research
cycles (Hevner, 2007) (as shown below in Figure 3). Design science is considered to be
highly appropriate for multidisciplinary research that requires contextual understanding in
addressing complex problems and developing feasible solutions.

Figure 3: The information systems research framework showing the inherent research
cycles (Hevner, 2007).
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The contributing role of Action Research
Action research allows for collaborative ‘construction’ through ‘transformational enquiry’ the process is cyclical, where researching, learning, putting what is learnt into practice,
evaluating, and refining or adjusting occurs repetitiously (Boog, Keune, & Tromp, 2003;
Heron & Reason, 1997; List, 2006). It is a participatory style of research – with several
opportunities for reflection and ‘reperception’ (List, 2006, p. 673) and is generally
undertaken in an ‘action-reflection’ cycle where the researcher: observes, reflects, acts,
evaluates, and modifies to move in a new direction (McNiff & Whitehead, 2011). Like
adaptive theory, the emergence of novel theory (iteratively evolving theory), incorporates
and absorbs elements of prior theory and standing concepts, and is augmented by further
data collection and analysis (Layder, 1998). The cyclic nature of this action-reflection
cycle is shown below in Figure 4.

Figure 4: The cyclic nature of action research (Riel, 2010)

Emergence of a methodological hybrid design approach
Drawing on design science and action research philosophies, an emerging
methodological hybrid creates a new space for enquiry to address wicked problems.
Balancing the tension and flexibility afforded by these approaches, this Hybrid Design
Approach provides a holistic and iterative paradigm through which this research may be
considered. As shown below in Figure 5, triangulation of data pertaining to discourse,
people, and projects in this inquiry will illuminate the emergent consensus and ensure the
relevant (contextually appropriate for the context) application of knowledge (demonstrating
rigour). A solution to the research problem will be cyclically ‘built’ and evaluated as a
result of further information gathered and synthesised through a range of appropriate
research methods.
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Figure 5: An illustration of the emerging Hybrid Design Approach.
It is accepted that “rigor has no meaning in the absence of relevance” (Kock, 2007, p. 92),
and a combination of industry and academic knowledge is therefore required to ensure
the outcomes are not only usable and desirable, but also feasible and viable (Stanford
University Institute of Design, 2013). Additionally, it is understood that a multi-method
research approach enables qualitative researchers to obtain a more complete picture of
the comprehensive whole. A combination of complementary research methods are
typically conducted to answer specific sub-questions and the results of each inform the
emerging conceptual understanding of the overall research problem (Morse as cited in
Tashakkori & Teddlie, 2003).

Application of the Hybrid Design Approach to a heritage
building retrofit
In undertaking this research into retrofitting heritage buildings, the proposed research
methods comprise of a literature review on the key theoretical constructs, a series of
semi-structured interviews with selected participants, and case study observation of a
single case study. The research project (2013-2015) has commenced, and an initial
literature review has been undertaken in order to address the first research question. The
research methods were selected with methodological congruence (refer to the Hybrid
Design Approach shown above in Figure 5), and considered in relation to my design
research position.
The overall research question is:
How can additional processes and methods of design be used in heritage building retrofit
projects to achieve low carbon outcomes?
To address this gap in the research, the research methods were selected to answer each
of the four research sub-questions as follows:
1. Literature review (‘Discourse’):
In the field of design, what processes (and methods) of design are emerging as
opportunities for delivering sustainable outcomes?
2. Semi-structured interviews (‘People’), and Case study observation (‘Projects’):
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What can be learned about the methods (and processes) of design that are
currently used in building retrofit projects?
3. Literature review (‘Discourse’), and Semi-structured interviews (‘People’):
What additional processes and methods of design could be embraced in heritage
building retrofit projects to achieve greater carbon reductions?
4. Semi-structured interviews (‘People’):
What are the skills, knowledge and new competencies that are needed to support
more effective processes and methods of design in heritage building retrofit
projects to achieve greater carbon reductions?
The literature review, semi-structured interviews, and case study observation research
methods provide a robust and rigorous approach to considering the research subquestions and create a platform for triangulating the qualitative data and key findings. The
rigour of the approach is further augmented through several opportunities for peer review
in the process. The approach provides a structure that still allows for creativity and the
emergence of new knowledge. Based on a convergence of the methodological
approaches discussed above, the methods oscillate between the expertise and
experience from the knowledge base and insights around the problems and opportunities
specific to the environment, and are discussed further below.

Exploring the extent and nature of expertise (‘Discourse’)
It is hypothesised that the built environment can learn transformational lessons from the
field of design to achieve significant and systemic carbon reductions. With a focus on
building expertise based on existing discourse (refer to the Hybrid Design Approach
shown above in Figure 5), the first research sub-question proposed is:
In the field of design, what processes (and methods) of design are emerging as
opportunities for delivering sustainable outcomes?
Beginning from a theoretical perspective and in gathering existing knowledge, a critical
review of pertinent literature is undertaken (Silverman, 2000). An initial literature review of
existing ‘orienting or background concepts’ serves to stimulate further theoretical
elaboration (Layder, 1998). The aim of the initial literature review is to distil the key
characteristics of the central theoretical construct as a foundation of understanding. In
exploring the known expertise within the field of design, an initial literature review was
undertaken as a means of understanding the notion of design innovation and
transformation. A more targeted literature review was subsequently undertaken on the
processes and methods of design.

Uncovering the problem context (‘People’ and ‘Projects’)
To understand the barriers and challenges in the environment, semi-structured interviews
with people and case study observation of a project (refer to the Hybrid Design Approach
shown above in Figure 5) will illuminate a number of insights based on the following
research sub-question:
What can be learned about the methods (and processes) of design that are currently used
in building retrofit projects?
It is understood that an array of challenges prevent the integration of alternative options
into mainstream practice, and it is therefore necessary to consider the perspectives of all
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the stakeholders in order to understand the problem with respect to the whole system. It is
acknowledged that cases must be viewed in the context of the specific circumstances in
which they presented, and key actors should be directly engaged for critical reflection
(Reeve, et al., 2012). Semi-structured interviews will therefore be undertaken with design
and built environment professionals who have worked on at least one heritage or green
building retrofit project in the last five years. Participants will be selected across the
various lifecycle phases of a building project (‘design’, ‘as built’, and ‘performance’) to gain
insights around the problems associated with current practice from the perspectives of
these various stakeholder groups. Participants will include architects and interiors
designers (‘design’), project managers (‘as built’), and owners, occupants and tenants
(‘performance’).
A single case study (an actual heritage retrofit building project that has not yet begun)
which will be observed as it progresses from start to finish to capture the actual processes
and methods of design used (beyond the bias of what people reported in the preceding
interviews).

Learning from experience (‘Discourse’ and ‘People’)
Building on the lessons learned from previous projects, semi-structured interviews
supported by further literature (refer to the Hybrid Design Approach shown above in
Figure 5) enables an exploration of additional processes and methods of design that may
potentially apply to the context and is based on the following research sub-question:
What additional processes and methods of design could be embraced in heritage building
retrofit projects to achieve carbon reductions?
Bringing together the insights gained from discourse (‘expertise’) and from the semistructured interviews and case study observation (‘problems’), potential additional
processes and methods of design will be proposed based on literature and discussed with
selected participants in semi-structured interviews. These methods will enable the
validation of appropriateness and feasibility of proposed additions.

Identifying opportunities (‘People’)
In reaching an emerging consensus and arriving at a research outcome, a final research
sub-question guiding the development of recommendations is as follows:
What are the skills, knowledge and new competencies that are needed to support more
effective processes and methods of design in heritage building retrofit projects to achieve
greater carbon reductions?
This question will be addressed in conjunction with selected participants through semistructured interviews which identify emergent challenges and opportunities for capacity
building (i.e. through higher education and continuing professional development), ensuring
that an expanded range of processes and methods of design can be enabled in an effort
to transform the built environment. It is anticipated that this suite of recommendations will
be developed for government, industry and academia as a means of preparing them for
engaging in an expanded range of processes and methods of design in future projects.
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Conclusion
This paper has identified a need for new collaborative processes to inform a transition to
low carbon solutions in the built environment sector, and a potential opportunity to learn
from the design profession. A ‘hybrid design approach’ has been described and an
example of applying this approach to a heritage building retrofit project has been
discussed. This approach to qualitative enquiry provides an option for other foundational
and multidisciplinary research that seeks to apply learnings from design to solve a
complex, wicked, context-specific problem. The targeted and iterative use of several
methods in this approach helps to ensure the research is both relevant and rigorous. The
process of arriving at a research outcome is well considered as the build and evaluate
loop is consistently validated through peer review. A combination of exploratory and
explanatory inquiry, this multi-method qualitative style of research draws together industry
and academic knowledge.
Through the example provided, it is evident that the Hybrid Design Approach creates
opportunity for layers and ‘lessons of wisdom’ to add to the depth of understanding of the
problem and potential solutions. The example also provides additional considerations for
others considering similar enquiry. As the research continues, the authors intend for
additional insights and considerations to inform the emerging research approach and
future refinements, including a suite of refined recommendations enabling more effective
strategies for retrofitting heritage buildings. The implications for systematically
incorporating design process considerations within the built environment sector are
potentially broad-reaching, providing new opportunities for innovative thinking towards
substantial sustainability outcomes. Furthermore, this approach could be considered in
other contexts where new thinking or processes are being sought to move beyond ad hoc
or incremental outcomes.
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Communication of Food Sustainability:
from Dissemination to Participatory Knowledge Building
Young-ae Hahn, Aalto University / Yonsei University

Abstract
For the communication of food sustainability, the traditional approach of disseminating
scientific knowledge from experts to citizens is limited in linking the experts’ knowledge
with citizens’ actions: sustainability messages may cause negative effects, because
citizens with different background knowledge, circumstances, and interests may ignore,
misunderstand, or exaggerate the messages. To have citizens as proactive-creative
partners and empower them with actionable knowledge, this study discussed different
communication situations where sustainability knowledge is constructed in a participatory
manner, between citizens and experts; the situations differ in the participants’
interdependency (no dependency–unilateral–bilateral) and communication goals
(information–interests).
In this paper, four types of sustainability communication activities—that arise from
aforementioned situations—were illustrated: Education activities transfer information
between participants in unilateral dependence relations. Understanding activities uncover
information on participants’ circumstances and ambivalent interests for mutual
understanding. Assertion activities let independent participants express various point-ofviews, without making agreements. Negotiations are making agreements between
interdependent, interest-seeking participants, by exploring how participants’ assets are
useful in achieving their conflicting goals. To facilitate the communication activities, multiplayer games, personalized recommendation systems, and online knowledge databases
are suggested as potential directions of design interventions.

Keywords
Food sustainability; Typology of communication; Participatory knowledge building

By 2050, the world’s population will be 9.2 billion (Freibauer et al., 2011). Their
consumption of energy and food will increase GHG (greenhouse gas) emissions and
accelerate climate changes. What follows is more frequent and violent natural disasters
that will adversely affect global food production. Such a dire projection calls for globally
coordinated preventive efforts. In Finland, however, citizens’ awareness of environmental
issues remains low. In Roininen (2012)’s study with 33 Finnish participants, the term
carbon footprint is vaguely understood as pollution from transportation and waste, and it is
not immediately linked to its major source, energy and food production. Latvala et al.
(2012, p. 75) found that 48 % of Finnish participants eat beef and pork over three times a
week, and they do not intend to change their current eating habits; this can be problematic,
because cattle farming causes bigger environmental impacts than plant-based food
production, and red meat eating is correlated to colon cancer development.
For sustainable and healthier eating, teaching Finnish citizens the scientific relationship
between GHG emissions and their food behaviours may improve their eating habits, but
various challenges exist. First, as Lindenfeld et al. (2012, p. 28) posited, the trickle-down
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approach of sustainability communication is limited in linking scientists’ knowledge with
citizens’ action, because citizens cannot pick up the knowledge on their own and apply it
to solve problems, due to various knowledge boundaries. Second, communication of
sustainability can have unintended, negative effects. Lyytimäki et al. (2011)’s study
analysed that various sustainability indicators can cause obfuscation, dissonance,
boomerang, epidemic of apprehension, desensitization, culpability, misdirection of
attention, and social reproduction type negative responses to the audience, while it is
circulated among citizens, because citizens can form their own (and often different)
interpretations of the original information and relay them to others. Djordjevic & Cotton
(2011) also found that communication of sustainability in an organization is challenging
because the “contested definition of sustainability” (p. 386) prevent people from building
shared understanding; also, if the messages do not resonate with their own needs and
expectations, people’s perceptual filters can make them either resist or ignore the
messages.
If the trickle-down approach of sustainability communication is failing, experts have a
spectrum of alternatives between two extremes. On one hand, they can view citizens as
passive (and sometimes hostile) partners. To induce their cooperation, experts can try,
not communication, but solutions designed to leave little room for negative behaviours. On
the other hand, experts can see citizens as proactive-creative partners who can invent
their own solutions for their local/personal situations. Both directions of efforts will be
called for, but this study explores the typology of sustainability communication, in relation
to the latter.
The typology of sustainability communication is an under-discussed issue, as many
experts still believe in the top-down dissemination of scientific knowledge. Scientific
knowledge, however, is only one part of expert-citizen communication, because the
knowledge will be received and applied differently, depending on citizens’ (i) background
knowledge, (ii) personal circumstances, (iii) attitudes shaped by the knowledge and
circumstances, and (iv) current goals and interests. So, instead of imposing
incomprehensible science, experts and government authorities can empower citizens by
building knowledge together—by contextualizing scientific knowledge in citizens’ current
situations, i.e., communication of sustainability considering what citizens know, what they
can or cannot do in their living circumstances, what they value, and what they would like
to achieve at the moment. A sustainability message that conforms citizens’ beliefs, talks
about doable tasks, aligns with citizens’ values, and helps them to get what they want will
be most likely heard.
So this study argues that the communication of sustainability is not simply conveying
scientific information, but an act of adapting scientific knowledge to different situations. It
calls for uncovering citizens’ current beliefs, abilities, circumstances, attitudes, goals and
interests first, before telling them what to do; it calls for different types of communicative
actions—education, understanding, assertion, and negotiation—by which actionable
knowledge is constructed between experts and citizens in a participatory manner. In this
paper, the authors will discuss the four types of communication activities and the
participants’ interdependency and goals, with example cases collected in Helsinki, to
provide insights for designers on how design solutions can facilitate these different
natures of activities in the future. In the next section, the dimensions of communication
that define the four types of sustainability communication activities will be explained
further.

Dimensions of sustainability communication
Interdependency and information flow
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Communication of sustainability can be not-directed (all participants are independent),
one-way (one participant is dependent on the other, but not the other way around), or twoway (both participants are dependent on each other), according to participants’
interdependency. Gudowsky and Bechtold (2013, pp. 7-9) found four types of information
flow during a participatory process: (i) unidirectional supply of information from experts to
citizens, (ii) bi-directional one-way communication between decision-makers and citizens
where public information is provided for citizens, but the citizens’ opinions do not
necessarily influence the decision-makers’ activities, (iii) two-way communication in a
dialogue where participants are not negotiating but trying to understand each other, and
(iv) two-way communication in a discussion where a topic is analysed from different
angles, to reach a consensus. If participants of a conversation recognize their
dependencies on each other, in resolving certain goals, the flow of information will be twoway, but otherwise the flow will be uni- or non-directional one-way.
In this study, interdependency is one of the axes along which communication activities are
characterized (Figure 1). In education, information flow is one way from the more
knowledgeable participant to the less knowledgeable one: the latter depends on the
former for information, but not vice versa. Theoretically, the more knowledgeable
participant can share information without any input/interaction from the less
knowledgeable one, though it is not going to be a very dynamic or interesting education
experience. In assertion, meanwhile, information flow is also one way, but it is not
targeted to any specific participants, because participants are rather independent. What
each person says is not necessarily coherent to other participants’ comments; also,
participants can share a wide range of comments, either information or opinions based on
their interests. In an assertion situation, ideas loosely connected around a subject will be
brought up in a non-directional manner.
On the contrary, in understanding, information flows in two ways: participants are
dependent on each other to continue their discussion, and the conversation unfolds in a
coherent, consistent manner. Lastly, in negotiation, participants are dependent on each
other in working out a solution for conflicts of interests. Leeuwis (2000) highlighted the
negotiation view of the participatory process—it can address inherent conflicts between
different groups over resources that shape the daily practice of social life (p. 938); in the
same paper, Leeuwis also clarified that, for negotiations taking place, stakeholders with
different interests need to see their interdependency in getting an acceptable solution for
all, with opportunities for communication unhindered by cultural or historical divides.

Communication goals: information or interest
In discussions of sustainability, participants’ goals are varying combinations of information
and interest; conversations can take place to satisfy citizens’ intellectual curiosity, but
usually sustainability information is sought after to achieve practical goals, or behaviour
modification. So, in most discussions, experts and citizens with specific agenda participate
for both information and interests.
In fact, when talking about food sustainability with citizens, their interests should be
always considered, to make scientific information relevant and well-received.
Sustainability is not the consumer’s top priority in food choices. Latvala et al. (2012) found
that Finnish consumers would change their diets mostly for health and weight
management; environmental concerns and animal welfare are also significant factors, but
not their top priority. Some food items with bigger environmental impacts may be favoured
for health reasons; for example, eating red meat causes more GHG emissions than other
meats, but it might be recommended to anemia patients as the best-absorbed source of
iron and zinc.
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In addition to physical/health conditions, consumers’ living circumstances and their
abilities to comply also shape their attitudes toward sustainability messages. According to
Hall and Prior (2011), UK consumers show seven different attitudes toward eating, and
they are correlated to demographic segmentation, i.e., consumers’ living circumstances.
For example, Convenience Hunters are predominantly male without any children, while
Could Do More tend to be female, or working parents with children. Owen et al. (2007, p.
13)’s six segments of consumer environmental attitudes and values—Greens, Consumers
with a conscience, Wastage focused, Currently constrained, Long term restricted, and
Basic contributors—show how they would react to sustainability messages; some are
enthusiastic in reducing food waste to save money, while others are willing to pay more to
buy organic products to save the environment.
In this study, the participants’ communication goals, either information-seeking or interestseeking, or a mixture of both, is another axis of the typology of communication activities
(Figure 1). In education, scientific knowledge is shared from participant A to participant B
(mostly from experts to citizens), to build common ground of understanding between them:
what current problems are, and what target behaviours are required. Education is a unidirectional flow of information because experts can change laypersons’ knowledge/beliefs
but not vice versa. With understanding type conversations, meanwhile, the goal is also
sharing information, but both participants A’s and B’s knowledge/beliefs can be changed.
For instance, in a research interview session between a scientist and a consumer, what
the consumer says about his daily challenges in eating in a healthy manner can be
uncovered for the scientist, and it will change what the scientist knows/believes about the
consumer. In response to the consumer’s comments, the scientist can suggest
personalized sustainability lessons for him, and the consumer’s previous
knowledge/beliefs will be changed.
By contrast, in assertion and negotiation type activities, participants pursue interests. With
assertion type activities, citizens and experts can share what their interests are in the form
of opinions, along with supporting scientific knowledge. Different opinions can co-exist
without any conflicts or prioritizing, as participants are independent and there is no
competition between them over the same resources. With negotiation type activities,
however, participants are seeking ways to achieve their goals, while resolving conflicts of
interests. For a successful negotiation and sustainable solutions, participants need to
consider interests of all Triple Bottom Line: people (consumer, employees, e.g.)’s needs,
business profit, and the limited resources on the planet (Elkington, 1997). It is critical to
acknowledge how all three rely on each other in the long run, to motivate participants to
see beyond their short-term gains. To do so, as Carlile (2004) mentioned, stakeholders
not only need to think about what to gain from others, but need to show what values they
can create for the others; how they can transform their knowledge/assets/skills for a
successful negotiation will be discussed further in the next section.

Sharing knowledge and crossing knowledge boundaries
So, conversations of sustainability hinge on participants’ interdependency and goals, and
they will also differ in types of shared knowledge and knowledge boundaries between
participants.
Collaborations between experts from different domains, or between experts and citizens,
will externalize/exchange three types of information (Glicken, 2000, p. 307): cognitive
knowledge “involves factual arguments about issues such as the nature and extent of
potential environmental damage and the most effective methodologies for assessing such
damage”; experiential knowledge is “knowledge based on common sense and personal
experience [, …] developed by individuals”, that can be shared by citizens with local,
cultural knowledge in certain geographical area; lastly, value-based knowledge is “moral
or normative, is derived from social interests, and is based on perceptions of social value.”
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People’s value-based knowledge becomes explicit, when they compete over limited
resources and try to prioritize their needs. All three types of knowledge will emerge during
a conversation of sustainability, at varying mixtures.
Collaborations will also reveal the knowledge boundaries between participants. Carlile
(2004, pp. 558–559) described syntactic, semantic, and pragmatic types of boundaries
between people or disciplines, and how to resolve them. A syntactic boundary, caused by
a difference in the areas of expertise, can be resolved by transferring knowledge,
assuming that both have sufficient common knowledge. When novelty (from new lexicon
or uninterpretable outcomes) comes in between two parties, a semantic boundary is
created, and it calls for translation of interpretive differences. Lastly, a pragmatic boundary
is created “when actors have different interests, the dependencies between them are not
indifferent” (James, 1907 as cited in Carlile, 2004, p. 559). For an effective negotiation
and collaboration between people with different knowledge and conflicting interests, they
not only need to learn other persons’ knowledge, but also need to transform their own
domain knowledge for others, so people can see how each person’s knowledge is useful
in solving other persons’ problems. For transformation of knowledge, they often rely on
“shared artefacts and methods” such as Boundary Objects (Star & Griesemer, 1989, as
cited in Carlile, 2004, p. 565).
The dimensions of sustainability communication mentioned above—interdependency,
goals, types of shared knowledge and knowledge boundaries—provide clues, during a
discussion, on which situation participants are communicating in, and how to facilitate it.
For example, in a conflict of interests situation, often value-based or experiential type
knowledge is pronounced in participants’ major arguments, and cognitive knowledge is
rather mixed in to support them; simply transferring scientific knowledge is not going to be
sufficient in resolving the conflicts. So this study throws analytical light on the typology of
sustainability communication situations, to support participants with suitable means for
discussion, in the next section.

Typology of Sustainability Communication
In relation to food sustainability, communication activities are clustered into four types—
education, understanding, assertion, and negotiation—according to (i) interdependency
between participants, and (ii) their communication goals, whether the participants look for
interest or information (Figure 1). The interdependency will govern the direction of
information flows, while the communication goal will determine what types of knowledge
(cognitive, experiential, or value-based) are mostly shared/acquired in the communication
actions. In this section, each type will be illustrated with research projects the authors
participated.
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Figure 1. Four types of sustainability communication activities: education, understanding,
assertion, and negotiation.

Education
Education is imparting knowledge between two or more participants. Cognitive and
experiential types of knowledge will be shared mostly, to overcome syntactic and
semantic types of boundaries. Most participants in educational activities have some
degree of background knowledge, so with new input, they will either build on or correct
their previous knowledge/beliefs. As participants depend on other participants’ knowledge,
information flow is one-way.
Educational activities are crucial in that the problems related to food sustainability are
invisible to most citizens. GHG emissions are caused by various factors in the complex,
global food supply chain, and the factors are not always directly related to citizens’ daily
food-related behaviours; GHG emissions have been affecting the climate gradually, and
citizens do not feel the changes. So citizens cannot see how their daily food activities are
related to GHG emissions and climate change, and what long-term consequences they
will have in the near future. Experts’ education activities are called for, (i) to make the
invisible current problem phenomena visible with predictions of future damages, (ii) render
the incomprehensible scientific theories, terms, and indicators digestible, and (iii) think
about what to do to salvage the eco system. As mentioned earlier, to have citizens as
proactive-creative partners, experts need to empower them with scientific knowledge
based on which citizens can devise indigenous, local solutions.
An example of educational activities is GHG Journey game (Figure 2) the authors
designed to teach four types of GHGs and their causes from food production. Often, news
articles mention carbon dioxide (CO2) or carbon footprint only, but there are lesser-known
GHG types, CH4 (methane), N2O (nitrous oxide), and F-gases that are more effective as
GHG, last longer than CO2. By playing this GHG Journey game, citizens can learn what
GHGs are, and why organic, local, and seasonal produce consumption, plant-based diet,
recycling and waste sorting are encouraged to mitigate GHG emissions; meat, especially
beef, consumption causes CH4 emissions, chemical fertilizers are responsible in
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increasing N2O emissions and F-gases are generated from industrial processes
(aluminium and semiconductor manufacturing, e.g.). With the knowledge, citizens are
expected to voluntarily find out what to eat and how to change their consumption
behaviours.

q

w

e
Figure 2. An education type activity, GHG Journey game, teaches four types of GHGs and
their causes, among human food production activities. The game is played with (1) a
game board and three colours of GHG pieces, (2) natural/anthropogenic GHG emission
event cards, and (3) at least three players.

The GHG Journey game is a board game for three players. It consists of two sessions, a
30-minute lecture by a chemist, and a 90-minute game session follows with the chemist’s
facilitation. Players gain scientific knowledge from the lecture first, and repeatedly link it to
daily human activities during the game. For the game, a large game board, a stack of
natural/anthropogenic event cards, and movable GHG pieces are used. The game board
shows various places—living organisms, man-made facilities such as factories, etc.—
where GHGs are produced or stored. Players move GHG pieces on the board, according
to the natural/anthropogenic event—driving, organic fertilizer use, cattle rumination, e.g.—
on randomly picked event cards. For instance, with a cow excretion event, a player moves
a N2O piece from the living organism to the soil, and to the atmosphere in the end, while
explaining the entire process in his/her own terms. The player with the least number of
GHG pieces released in the air wins the game.
The GHG Journey game was tried in Helsinki, and it was effective as an education type
activity; players, who could not answer what GHGs are before the game, were able to
remember four types of GHGs and frequent GHG emission events (fossil fuel use and
CO2/N2O emissions, e.g.) after a few rounds. All players heavily relied on the chemist’s
comments in the beginning, but later towards the end of the game, they began to correct
other player’s incorrect moves, and apply what they learned by sharing similar events they
know. Both signify their understanding of scientific principles. The trial session also
revealed over simplification of scientific knowledge for citizens’ easier understanding as a
challenge in an educational type activity, because it can misrepresent or distort the
complexity of the real world.

Understanding
The goal of understanding type activities is grasping participants’ conditions and
circumstances, especially their ambivalent interests, mostly shared in the form of
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experiential knowledge. In relation to food sustainability, understanding activities are often
needed for experts to gain information about the consumer’s motivation, ability and trigger.
For a sustainable living, scientists can provide knowledge and make behavioural
suggestions, but citizens do not automatically follow them, because, according to Fogg
(2009)’s Behaviour Model, “for a target behaviour to happen, a person must have
sufficient motivation, sufficient ability, and an effective trigger”. In relation to eating,
citizens’ motivations include their meal preferences that will bring them pleasure/pain, and
their attitudes towards eating and sustainability in relation to hope/fear, or social
acceptance/rejection. Their abilities include health conditions, and socio-economic
circumstances linked to how much time and money they can afford for eating. Lastly, they
need to be triggered to choose healthy and sustainable food in the shopping and eating
contexts. By understanding citizens’ motivation, ability and trigger, experts’ messages and
solutions can be customized accordingly; bilateral dependency and two-way
communication exist between them.
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Figure 3. Meal Design game as an understanding type activity: a comparison of (1)
realistic, (2) ideal, and (3/4) sustainable catering lunch menus, visualized with image
cards by participants. (4) On the back of each image card, environmental impacts,
nutrition, and price information are provided, for participants’ reflection on the
environmental damages, health benefits/risks, and monetary costs of their choices.

One example of understanding activities is Meal Design game the authors tried as a
qualitative research method, to find out Finnish citizens’ (i) current, usual, and realistic
lunch options, (ii) their ideas of an ideal lunch, and (iii) a sustainable lunch at public
catering cafeterias in Helsinki. For the game, the authors provided printed image cards of
food ingredients, and participants arranged them to show type, ingredient, and sometimes
amount of food they currently, or would like to, eat at school cafeterias.
With the evocative qualities of printed image props, participants shared where and what
they (prefer to) eat, along with personal circumstances (living with a girl friend who cooks
for him, stomach problems with some food items, e.g.) and attitude towards sustainability
(considering taste and nutrient more than environmental concerns, etc.). Their comments
also revealed that public catering service has been shaping Finn’s eating behaviours with
three types of triggers (Fogg, 2009). First, as a spark for consumers who have abilities but
not motivated, meatballs are served by the cafeteria staff, so each person receives only
about six of them. Cafeterias also serve only brown rice and whole grain bread/pasta.
Second, as a facilitator type trigger for consumers who are motivated but do not have
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abilities (time, e.g.), cafeterias provide fresh salad; one participant said he eats salad in
the cafeterias, but not at home, as he does not have time to prepare all vegetables. Third,
as a signal type trigger for consumers with both ability and motivation, food package
information, and how participants chose low fat milk or local food based on it, was
discussed.

Assertion
In assertion type activities, such as panel discussions, participants with different
background knowledge, goals, and interests under various circumstances can simply
express their point-of-views without making an agreement, or logically connecting them to
other participants’ perspectives. Scientific information is received and expressed as part of
their perspectives.
The assertion type activities are valuable as they let citizens explore various positions,
before taking one in a negotiation or other decision-making activities. Assertion brings up
a net of unweighed ideas, as participants can pitch in diverse perspectives without
prioritizing; but if same ideas surface repeatedly, and if the ideas are connected to many
of other concepts, they become the central themes, majority opinions, or dominant
arguments in the discussion. Information flow is multiple one-way, and both information
and interests can be expressed in forms of cognitive, experiential, and value-based
knowledge.
The assertion type activities are also opportunities for experts to find out how citizens
understand scientific information or any trace of epidemic of apprehension and social
reproduction type negative responses (Lyytimäki et al., 2011). Scientific information on
sustainability can be misinterpreted while it is circulated among citizens in various forms.
Experts and citizens need open discussions to resolve misunderstanding, misinformation,
and inequality in information, linking knowledge produced in academia to citizens’ actions,
as Lindenfeld et al. (2012) suggested.
One example is a panel discussion held in Helsinki concerning meat consumption
(Pixelversity, 2013), where a design consultant, a nutritional physiologist and many people
in the audience participated. The discussion started with the design consultant’s argument
of why meat consumption should be discouraged for GHG emissions reduction, and he
mentioned industrialization of meat farming and distribution, water consumption, global
population increase, and dairy consumption as related issues. He called for changes in
the consumer’s perception of meat in the end. Then the nutritional physiologist started her
speech saying “I am not taking any sides, not ecological or environmental, or ethical…”,
and pointed out that meat is classified (white/red, smoked/cured/grilled, or farmed/game)
and they differ from the nutrition point of view. She mentioned both beneficial and harmful
sides of red meat: it either causes colon cancer, or treats anemia from malnutrition as a
good source of iron and zinc. After the two opening comments, the moderator brought up
regulation and taxation of meat to reduce meat consumption in Finland. While the
physiologist believed in the consumer’s ability to make the right choice with education,
without government regulatory policies, the design consultant was pessimistic about it,
and mentioned the globally rampant obesity as an evidence of the consumer’s inability to
eat what is good for them. Questions from the audience continued and more
interconnected issues were brought up: FTA (the free trade agreement that makes
imported meat cheaper), edible-inedible food items in different cultures, food industry’s
effort to diversify, and the consumer’s vulnerability to the marketer’s manipulation. From
this activity, panelists and the audience learned the complexity of the issue, different
priorities, and various, interrelated factors, as visualized in Figure 4.
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Figure 4. Meat Panel Discussion as an assertion activity: a visualization of topics
mentioned during the discussion shows a network of unweighted ideas, pitched in by
participants for exploration purposes.

Negotiation
A negotiation is a process of making agreement(s) among participants. During the
process, often disputes and conflicts between stakeholders are highlighted, but Celino
and Concilio (2011) suggested seeing negotiations as an explorative activity: “Negotiation
[…] asks for dynamic conceptualizations and models of decision making to be developed”
while “differences and distances can rather indicate potential directions for decision space
explorations” (p. 268). Scientific information is viewed in relation to participants’ goal–
pursuing their interests. As negotiations happen between participants with bilateral
dependency, the information flows in two ways.
In the Finnish food sustainability context, the need for negotiations as an exploration
between policy makers, public caterers, and consumers for sustainable public catering
practices are well described in Wahlen, Heiskanen, & Aalto’s study (2012). In Helsinki,
many citizens (including all school age children and government employees) have lunch
at public catering places at affordable prices. There, a large quantity of food is served
daily, so the caterers can have a meaningful impact on Finnish citizens’ health and the
environment. Since 2009, the Finnish government have been trying to increase the
sustainability of food, by offering organic, vegetarian, or seasonal food at the catering
places “at least once a week as of 2010 and twice a week as of 2015” (pp. 12-13). Such
an imposed solution brought up confusion (“what qualifies as a seasonal meal”, e.g.) and
resistance (“limiting people’s choice”) at first, but soon caterers and consumers began to
think about the best solutions for business, consumers, and environment. The caterers
were very positive about their gatekeeper role that disseminates sustainable eating habits.
They also strongly argued for “taking consumers’ opinions into consideration” (p. 15),
because consumers will leave when they are left with only unwanted options. Consumers
were ambivalent about the measure, but some of them welcomed the government’s
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intervention and suggested making vegetarian meals more attractive to change negative
perceptions on them. Wahlen et al. concluded that the abstract concept of sustainable
meals, proposed by policy makers, can be materialized by caterers and consumers in
various adapted forms and situations, and by doing so, the idea of sustainable meals
become “politically acceptable” (p. 18). The practice of sustainable eating should
explored-negotiated, not imposed.
One more example of negotiations is the Recipe Game (Authors, 2013) the authors tried
to co-design a sustainable, but palatable catering lunch menu, with a facilitated discussion
between a chef and a customer. For this game trial session, a chef with over four years of
experience, and a graduate student, without much sustainability knowledge were recruited.
The research team provided them with a situation to act in, and tangible artefacts to help
their negotiations, but the players were encouraged to fill in the rest, out of their own
knowledge and experience.

Figure 5. The Recipe Game as a negotiation activity: props—a printed image list of
seasonal ingredients, and image cards/coins (nutrition, appearance, and taste)—are used
to facilitate negotiations between the chef and customer.

The game started when the customer consulted the chef for her lunchtime party menu for
250 guests. Two negotiation points emerged. First, because the chef was knowledgeable
in food sustainability, he proposed her a three-course menu made with seasonal and local
ingredients, but the customer was hesitant to accept it, as her goal was to impress her
guests. Second, due to the customer’s budget limit, both the chef and customer had to
prioritize different values of food—nutrition, appearance, and taste—to make the food
affordable.
To facilitate their negotiations, tangible props were provided. For the sustainability part,
the chef pinpointed his ingredients for the customer on a colour printed image list of
seasonal ingredients. For the food value part, the nutrition, appearance, and taste values
were represented with image cards in three colours (given to the chef, five per each colour)
and image coins in three colours (given to the customer, five per each colour); The
participants used cards and coins to show which values are more important to them (five
for nutrition and taste, but three for appearance, e.g.). Coins given to the customer were
supposed to be paid as an agreed price in the end. Paying all 15 coins will be too
expensive for her, and the chef needed to please her as much as he can, within the
limited budget; they added or removed until they have the same number/colour of cards
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and coins on the table. In the end, the chef succeeded in selling his idea by transforming
his culinary and management knowledge—showing the customer how sustainable food
can be also impressive.

Conclusions
In approaching food sustainability, citizens can be either passive participants whom
experts need to lead, or proactive-creative partners who can voluntarily contribute with
indigenous solutions, if experts empower them with actionable knowledge.
For the latter approach, this study discussed four communication situations (Figure 1)
between citizen and expert participants where knowledge can be constructed, not
disseminated. The differences between the situations are created by interdependency (no
dependency–unilateral–bilateral) between participants, and their communication goals
(information–interests). The four types of communication activities can emerge all at once
in one event, as connected steps: education is at the very foundation of sustainability
communication. Citizens’ arguments in negotiation and assertion activities are grounded
in the knowledge gained from educational activities. Understanding participants’
circumstances is a prerequisite for successful negotiations, and participants’
abilities/motivations uncovered with understanding activities will also emerge in assertion
type activities as part of their perspectives. Various perspectives, positions, ideas emerge
in assertion type activities, and they can be developed into negotiation type activities.
Lastly, during negotiations, participants explore what actions to take, with limited
resources for all participants’ interests.
The practical implications from this study are three directions of design interventions to
facilitate the communication activities. First, activities designed in multi-player game
formats will be effective for education, and partially relevant to understanding, assertion,
and negotiation purposes. The game format is argued suitable in teaching sciences and
math in conjunction with real-world examples (Ellington, Addinall, & Percival, 1981). By
playing a game of food sustainability, players can see scientific processes of GHG
emissions in daily human activities, and experts’ cognitive knowledge will be related to
citizens’ experiential knowledge. If the game is designed for multiple players to resolve
their conflicting interests surrounding an issue, it will bring up players’ various
circumstances and positions in the issue as understanding and assertion types of
activities. While resolving conflicts together, players can develop non-cognitive skills such
as collaboration and negotiation.
Second, in relation to understanding and negotiation types of activities, systems that
record individual consumers’ behavioural data and deliver contextualized/customized
feedbacks, in addition to personalized sustainability messages, will be effective. To
engage citizens, as Djordjevic & Cotton (2011) recommended, “[s]ustainability messages
must be clear, precise and coherent, yet tailored to the different contexts of recipients” (p.
392). Individual consumers might be more motivated with messages that carefully weigh
the harms and benefits for their health, not only for the environment; consumers will be
motivated with doable suggestions with their limited time and resources; messages will be
relevant, if it contains what is important for consumers; otherwise, the messages might
create cognitive dissonance with consumers’ other benefits, such as nutrition or
convenience. With consumers’ needs uncovered during understanding type activities,
customized solutions can be generated and proposed in negotiations.
Lastly, in relation to education and all other activities, open knowledge databases of
sustainability information (policies, statistics, study results, indicators, e.g.) will be useful in
assisting citizens’ participatory knowledge building. By facilitating discussions between
citizens, and making them more grounded in to scientific data, experts can mitigate
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negative responses, such as misunderstanding, misinformation, and inequality in
information. The three directions of design solutions will be implemented and tested in
future studies.
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Design vs. the Design Industry
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Institute for Research in Environmental Sciences, University of Colorado, Boulder, USA.

Abstract
Design can be understood as a practice that evolves as new cognitive and perceptual
capacities enable a greater understanding of complexity, context and system dynamics.
These emergent capacities create greater potential for social and technological innovation.
This paper will argue that despite emergent skills, designers are not able to effectively
address contemporary problems in a sustainable manner due to the systemic priorities of the
design industry. This paper theorises “design” as the professional practice of creating new
products, buildings, services and communication as a broader practice than the work that is
produced within the “design industry”. The design industry operates according to highly
reductive feedback generated by capitalism that systemically ignores signals from the
ecological and social systems. The exclusive focus on profit and quantitative economic
growth results and in distortions of knowledge and reason thereby undermining prospects for
the design of long-term prosperity within the context of the current political and economic
regime.

Keywords
Sustainable design; systems; epistemology; environment crisis; capitalism

As the professional practice of creating new products, buildings, services, infrastructure and
communication, design manifests the creative vision of individual designers for solutions to
meet human needs and desires. As a decentralised discovery process using tacit knowledge
to bring forth new scenarios, design addresses problems and creates solutions. As
technology and communication practices evolve, designers learn new skills and abilities
thereby providing the basis for greater social and technological innovation. Within an
increasingly visual and web-based culture, new cognitive and perceptual capacities enable a
greater understanding of complexity, context and system dynamics. The phenomenon of
emergence is significant for design practice because it describes a process of selforganization that results in the creation of entirely new properties. Emergent properties are
designers’ own new relational and contextual capacities that enable greater understanding
and new abilities to respond to complex levels of causality within networks and dynamic
systems. These new abilities support humankind’s collective capacity to attend to
sustainability challenges. Unfortunately, despite these emergent skills, this paper argues that
designers are not able to effectively address contemporary problems in regards to
sustainability due the systemic priorities of the design industry.
This paper proposes that the practice of design, understood as a socially beneficial activity
engaged with building a better world, is integrally in conflict with the design industry due to
the epistemological, ontological and ideological assumptions embedded into and reproduced
by capitalism, the economic system that determines the priorities of the design industry.
While the concept of design as involved with creating a better world is the dominant rhetoric
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in the industry and reflects the stated intentions of many if not most designers, designers also
simultaneously have other, often obscured and conflicting intentions, determined by the
systemic priorities of design industry. This analysis of the systemic dynamics of design and
the design industry draws on systems, social, political and philosophical theory. Systemic
failure is evidenced by social and environmental sciences, with specific examples referred to
below. The contribution of this work is in bringing insights from economic, political and
ecological theory into design theory to describe why it is that we are not currently solving the
environmental problem by design.
This paper describes the practice of design and the design industry as oriented towards
different goals. This proposition is based on both the explicit intentions of designers and the
design industry as well as an analysis of the systemic behaviour of each. The design industry
is a subsystem of the economic system, i.e. capitalism, oriented towards the accumulation of
profit and economic growth. Design agencies function as instrumental organisations directing
designers toward the priorities of the design industry. The capitalist economic system
determines the priorities of the design industry, design agencies and ultimately even
individual designers. These priorities are reinforced by financial rewards for certain tasks. The
organization of economic and social relations is determined by the powerful dynamics of the
capitalist system. Designers’ activities are oriented towards these systemic priorities in the
design of products, communications and buildings that are profitable.
Meanwhile, ecological theorists have exposed the manner in which the western philosophical
tradition has inherited a legacy of denying and dismissing the life-sustaining services
provided by the natural world (Merchant, 1980; Shiva 1988; Sterling, 2001; Plumwood, 2002;
Capra, 2003; Santos, 2007). This error in ontology and epistemology constitutes a crisis of
reason (Plumwood, 2002) wherein we systemically devalue and/or ignore the ecological
context that makes our lives possible. These errors in philosophical premises have led to a
situation where humankind has designed of ways of living with little or no regard for the
ecological consequences of industrial processes. Physical scientists have documented the
resulting crises across the earth sciences. Scientists warn: “human activity is putting such
strain on the natural functions of Earth that the ability of the planet’s ecosystems to sustain
future generations can no longer be taken for granted” (Assadourian, 2010, p.4). This warning
is reinforced by multiple international collaborations involving thousands of scientists (MA
Board of Reviewers, 2005; Rockstrom et al., 2009; IPCC, 2013). The stakes could not be
higher. Environmental problems ultimately emerge from a lack of understanding and concern
for the ecological consequences of human activities. While many designers now have the
emerging systemic awareness to address complex problems including environmental
problems, progress is obstructed by the reductive goals of the design industry oriented
towards the goals of capitalism based on the denial of ecological context.

Design as an Emergent Practice Supporting Sustainability
Design as a practice emerges out of the creative capacities of thousands of individual
designers responding to local conditions and evolving greater skills of bringing forth inventive
solutions for the benefit of humankind (and occasionally the wider ecological system). Design
is an applied transdisciplinary field in pursuit of practical outcomes, a knowledge building
process that combines thinking and doing. Design encompasses a wide spectrum of problem
solving activities concerned with the creation of new artefacts, communications, buildings and
new ways of living. Over recent decades the scope of design problems has been widened to
involve a shift from designing products to designing systems and processes. Meanwhile,
designers have developed new skills that enable them to respond to increasingly complex
problems.
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Design practice has also functioned as a means of expanding knowledge: “there are
circumstances where the best or only way to shed light on a proposition, a principle, a
material, a process or a function is to attempt to construct something or enact something,
calculate, explore, embody or test it” (Archer, 1995, p.11). Design is a means of envisioning
and creating new realities and new ways of living. Design thinking and systems thinking offer
strategies for strategic planning. As a professional practice, design is uniquely positioned to
engage with reality in a dynamic process of moving from theory to practice and moving
between disciplines and sectors to facilitate transdisciplinary actions.
Design is a process where tacit knowledge is used to bring forth solutions. Design evolved
from the tradition of craftsmanship wherein persons held practical skills for making new
artefacts. Design continues to be a discovery process that occurs in decentralized spaces as
individual designers use tacit skills, strategies and tools to address local problems.
Accumulated tactic knowledge is used for the purposes of solving increasingly complex
problems. For example, a communication designer has tacit knowledge manifested as
drawing skills, developed through years of practice and study of master draftspersons. These
skills can help a community understand proposals by an architectural development through a
series of visualisations. Design can be understood as the process of embodying social rules
in new communications, artefacts and spaces, thereby embodying and reproducing social
rules and social relations while solving problems.
Design is a field of practice evolving to increasing levels of complexity as globalized networks
and technologies become more sophisticated. As communication media change, humankind
develops new communicative capacities. Media theorists and cultural historians describe how
consciousness evolves as communication processes and media change (McLuhan, 1964;
Rushkoff, 1996). Within an increasingly visual culture the emergence of greater systemic
thought is evident (Barry, 1997; Horn, 1998). Visual communication is increasing human
capacity for greater understanding of complexity and dynamics systems (Chabris & Kosslyn,
2005), as is digital communication. These tools enable human capacities for negotiating
complexity. Emergent capacities enable a new understanding of connections, networks and
complex levels of causality. As these abilities evolve our collective capacities to attend to
sustainability challenges are enhanced.
Emergent cognitive capacities and perceptual practices (such as critical, reflective systems
thinking) potentially have radical implications for the design of innovative, prosperous and
sustainable ways of living. The dissemination of knowledge within the design industry creates
feedback loops that influence the capacities of designers to resolve more complex problems.
Design evolves through knowledge sharing of successful design interventions. Good design
solutions are imitated, successful strategies copied and these new projects can create more
effective solutions. The emergence of new systemic capacities creates awareness of the
interdependence and interconnected nature of contemporary problems. Some designers are
increasingly aware of the ecological context and able to respond with sustainable solutions.
So why is the situation (in regards to climate change, biodiversity loss and other ecological
crises) getting worse rather than better?

Tensions, Priorities and Contradictions in the Design Industry
Despite these encouraging signs, the emergent properties described above are not resulting
in effective solutions to the environmental crisis. Instead of harnessing new abilities to solve
social and ecological problems, the design industry harnesses the vision, skills and capacities
of designers to serve its own goals, i.e. the creation of economic profit. Thus, as the
technological and industrial capacities of civilizations become more powerful, designers are
increasingly implicated with ecologically and socially harmful (put profitable) design activities.
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Design straddles the borders of various systems: the economy (a physical and socially
constructed system) and the ecological system (a biological and geophysical system). The
need for better understanding of the implications and ecological consequences of design
practice is evident but feedback mechanisms are perverted by distortions in knowledge and
reason (described shortly). Tensions between systems multiply as the dominant systemic
priorities determined by capitalism create increasingly severe social and environmental
problems.
Design as a practice is oriented towards a wider set of goals and different values than those
of the design industry due to the fact that individual designers can and do notice and attempt
to address problems outside the scope of market priorities. The design industry is a
subsystem of the economic system that is capitalist. The systemic bias of capitalism is the
creation of economic profit (for those with the capital to invest) and quantitative economic
growth. Herein lies a basic impasse; design must operate according to reductive feedback
(based on the priorities determined by capitalism) as opposed to the feedback from the
system in which the economic system is situated and upon which it is dependent (the
ecological system). Whereas designers may recognize the larger context, the design industry
reduces its systemic goals to the accumulation of profit and market growth. With this
reductive focus, the market ignores as much as possible the ecological and social basis of its
own context. The feedback from the market is impersonal and simple, but wellbeing for the
Earth and the majority of its inhabitants is much more complex.
While describing the design industry as oriented towards profit and economic growth is a
simplification of its dynamic, the dominant characteristic of business in capitalism is the
pursuit of profit. Design firms that ignore this “imperative” struggle to survive. The reductive
focus on profit as the highest priority conflicts with the priorities and complexities of the
ecological context in which the economic system is embedded. Since the ecological system is
the context of capitalism, the ultimate “imperative” is to sustain this ecological context on
which we depend.
Nevertheless, ecological and social values struggle to compete in a market economy since
these priorities are systemically devalued by market mechanisms that reward those who can
get the most human and ecological “resources” for the least investment. For examples, those
who value the preservation of nature can donate their money to charities, but in a marketdominated economy these charities are so marginalized they are not able to stop the rapid
destruction of ecological spaces and individual species. Capitalism is dependent on an
increasing flow of natural resources, resources that exit the economic system as waste,
including greenhouse gases. Organizations working within capitalism organize flows of
information to suit the priorities of industry. Social and ecological priorities are systemically
undermined as design is oriented towards increasing market growth at the expense of all
other priorities.
Capitalism’s reductive focus on economic profit and growth does not reflect the complexity of
systemic conditions or the needs of the ecological system. Thus the design industry,
constrained by capitalism, is not (and cannot) create a foundation for long-term prosperity
within the current context. The design industry relies on profit as feedback to establish value
but profits do not reflect ecological stability, resilience, equity, wellbeing or happiness for the
vast majority. Profits come from serving the needs of those with the ability to pay, while
getting as many ecological and social “resources” as cheaply as possible. A narrow focus on
economic profit excludes a holistic appraisal of values and encourages short-term thinking
and waste of ecological and human “resources”. Even our language becomes distorted
around the narrow focus of profit; we know that neither nature nor people are inherently
“resources” but have value in their own right outside of their function as a source of profit. The
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nature of the market is to grow and consume everything to suit its needs: our language, our
values and our ideas about what can and cannot be an economic transaction. The emphasis
on profit in an international neoliberal capitalist system based on infinite growth is that
transnational capital will continue to grow and swallow up everything in its wake until there is
nothing left to use. Evidence will take the form of lost species, destroyed rainforests and an
unstable climate system; complex ecological systems and species that have evolved over
millions of years that are being degraded, destroyed and/or made extinct in a matter of a few
decades.

Reproducing Epistemological Error by Design
When things are not working properly, it is often necessary to look into the philosophical roots
of our habitual practices. Our understanding of reality, our way of knowing or our
epistemology leads to particular types of practice in business, finance, culture, education,
politics and design. When our ideas conflict with the way that the world actually works, we
make dysfunctional systems. In the seminal book Steps to an Ecology of Mind, Gregory
Bateson first proposed that the dominant epistemological position is a poor reflection of reality
itself: “most of us are governed by epistemologies we know to be wrong” (1972, p.493). This
error arises from a lack of understanding of the order of nested systems. A nested system
refers to the order of layers in a system, since “life is an integrated process of nested living
systems” (Günther & Folke; 1993, p.257). Dysfunction arises when the relationship between
the nested layers breaks down. Such is the case with the current relationships between
economic, social and ecological systems, wherein the economic system is not designed as a
sub-system of the ecological system (Daly, 2008, p.1998). Plainly, “socio-economic systems
not only need, but also depend on natural resources and ecological services for evolution and
survival” (Daly, 2008, p.272). Bateson and other ecological theorists claim that our
epistemological tradition denies ecological context. This error has dramatic implications. A
subsystem embedded within a larger system that ignores its context functions as a cancer or
a parasitic growth destroying its host. Such is the relationship between the current economic
system and the ecological system as illustrated in the figure below.

Fig 1. The ecosystem, society and economy as nested systems. J.Boehnert 2011
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Future prosperity (and ultimately even survival) now depends on our capacity to design for
whole systems. In order to do this we must understand ourselves as part of a larger
ecological system on which we depend for survival. The failure of the current economic
system to reflect the priorities of the ecological and social systems in which it is embedded
constitutes a major error of basic premises and a severe neglect of context. Bateson claims
our entire epistemological premises are in error:
the last 100 years or so have demonstrated empirically that if an organism or aggregate of
organisms sets to work with a focus on its own survival and thinks that is the way to select
its adaptive moves, its ‘progress’ ends up with a destroyed environment. If an organism
ends up destroying its environment, it has in fact destroyed itself (1972, p.457).
Ecological theory suggests that as ecological beings we are embedded and mutually
dependent on the rest of the natural world but our understanding of reality does not reflect
this basic geophysical reality. The narrowing down of our epistemology, ontology and
ideology to reflect only our own interests or even the interests of our own species and the
instrumental processes we use to do this are at the root of contemporary environmental
problems. The radical disconnection from the ecological world and the forgetting of nature
constitutes a severe epistemological error.
The erroneous premise of independence from the environment is encoded in the objects,
communication and cities we design and build. Bateson describes the “self-validating power
of ideas: the world ‘partly becomes – comes to be – how it is imagined’” (1980, p.223).
Epistemological error is encoded into cultural artefacts that reflect the perspectives,
worldviews and priorities of their producers. Thus the design industry functions as part of
feedback loops that reinforce epistemological error, reproduced by design. These
philosophical problems become increasingly dangerous in civilisations with advanced
technologies, where Bateson explains that the “likelihood of survival will be that of a snowball
in hell” (1972, p.468). Thus while systemic understanding is developing to respond to
complex problems, design cannot respond effectively due to the systemic priorities of
capitalism stuck in an old paradigm characterised by epistemological error.

Communication Failure in Feedback Systems
The ecological system was here before and will be here long after the human made economic
system. Despite this fact, the market was not designed to acknowledge the needs of the
ecological system. A narrow commitment to short-term profit over all other types of feedback
cannot create robust economic systems over the long-term. An economic system focused on
profit and ever-increasing GDP undermines opportunities for long-term prosperity. This
argument is no longer a radical green idea. Mechanical engineer Professor Roderick Smith
described the consequences of the fixation with quantitative economic growth in a noteworthy
speech at the UK Royal Academy of Engineering:
…relatively modest annual percentage growth rates lead to surprisingly short doubling
times. Thus, a 3% growth rate, which is typical of the rate of a developed economy, leads
to a doubling time of just over 23 years. The 10% rates of rapidly developing economies
double the size of the economy in just under 7 years. These figures come as a surprise to
many people, but the real surprise is that each successive doubling period consumes as
much resource as all the previous doubling periods combined. This little appreciated fact
lies at the heart of why our current economic model is unsustainable (2007, p.17).
The expansive dynamics of the economic system locked into quantitative growth are
fundamentally in conflict with the ecological system on which we all depend. Humanity’s
collective ecological footprint exceeds the Earth’s biocapacity (the area available to produce
renewable resources and absorb greenhouse gases) by 50 per cent (WWF, 2010, p. 8). We
are shrinking the available biocapacity on which we depend. Earth scientists warn of the
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extreme danger of this situation. From an economic perspective, The Stern Review (2007)
clarifies the serious threat presented by climate change.
Capitalism depends on the endless quantitative economic growth yet this growth is ultimately
constrained by the relatively finite nature of the planet’s natural resources (biocapacity).
Ecological economist Herman Daly points out that growth’s first literal dictionary definition is
“to spring up and develop to maturity” and “thus the very notion of growth includes some
concept of maturity or sufficiency, beyond which point physical accumulation gives way to
physical maintenance” (Daly quoted in Simms, Johnson & Chowla, 2010, p. 4). At maturity
growth must give way to a state of dynamic equilibrium. Dynamic equilibrium used within this
context refers to an economic system that exists “within ecosystem limits but where there is
constant change, shifting balances and evolution” (Ibid: 121). The economy must permit
“qualitative development but not aggregate quantitative growth” (Daly, 2008, p.1). Despite the
importance of these insights, capitalism remains blind to geophysical realities and continues
to use the discredited concept of GDP to measure progress. GDP was never intended be
used in such a simplistic fashion. Simon Kuznets, the creator of the GNP/GDP metric
“warned in 1934 that such a limited, one-dimensional metric should not be used as an index
of overall social progress” (Simms, Johnson & Chowla, 2010, p.4). Capra and Henderson's
report Qualitative Growth for the Institute of Chartered Accountants in England & Wales
(2009) describes how as living systems mature their growth processes shift from quantitative
to qualitative growth. The report proposes a new concept of quality within market growth:
Instead of assessing the state of the economy in terms of the crude quantitative measure
of GDP, we need to distinguish between ‘good’ growth and ‘bad’ growth and then increase
the former at the expense of the latter… From the ecological point of view, the distinction
between ‘good’ and ‘bad’ economic growth is obvious. Bad growth is growth of production
processes and services which externalise social and environmental costs, that are based
on fossil fuels, involve toxic substances, deplete our natural resources, and degrade the
Earth’s ecosystems. Good growth is growth of more efficient production processes and
services which fully internalise costs that involve renewable energies, zero emissions,
continual recycling of natural resources, and restoration of the Earth’s ecosystems (p.9).
There are models and frameworks available for such a transition. Goals on this level will
require profound shifts in governance systems and corporate culture that could be facilitated
by design – if design is liberated from current market “imperatives”. The design of the
economic system itself is the primary design problem.

Feedback Failure: Distortions of Knowledge and Reason
Design relies on accurate information to create solutions and yet both knowledge and reason
suffer when market processes determine what is valid knowledge and ways of reasoning.
Increasingly within neoliberal versions of capitalism the market determines what is
communicated, taught and published. While no rational society rewards members to
undermine its existence, capitalism encourages individual actors to exploit ecological and
social resources by reducing all values to economic profitability. The underestimation of
complexity and denial of the ecological world on which we depend for subsistence constitutes
major distortions of reason. A crisis of reason results from the systemic devaluing of nature.
The problem is severe: “for modernist societies capable of very major and rapid ecological
impacts, to lack adequate ecological correctiveness is like having a vehicle which is capable
of going very fast but has a fault or poorly developed brakes or steering system” (Plumwood
2002, p.67). Denying and destroying the context of our existence is the hallmark of an
irrational society. Sustainability is literally impossible within this irrational, erroneous way of
thinking and acting.
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The denial of context is perpetuated by design that embeds these problems into design
artefacts and communications. Design skills are needed to serve capitalism’s goals and thus
design is implicated in both the design of unsustainable products and the misrepresentation
of the environmental consequences of unsustainable economic growth. Self-reinforcing
feedback loops in communication systems and the mainstream media keep scientific and
environmental knowledge marginalised. Sustainability requires decreasing resource use, but
decreasing consumption threatens the profitability of industry. Thus industry and neoliberal
governments supporting the interests of industry work strategically to prevent engagement
with solutions to the ecological crisis that involves less consumption (with a few well
publicized token exceptions). Because the market is narrowly focused on profit, it suppresses
information that threatens its own capacity to increase profits – sometimes actively (with
misleading advertising and the climate denial industry) but more often passively (such as
creating conditions where honest communication of environmental science is marginalised to
the point of obscurity).
Design skills are harnessed for commercial imperatives. Designers working for the global
brands are rewarded with large salaries. When designers attempt to address social and
ecological problems, problems outside work dictated by the market, problems with no clear
consumer or client, they struggle to exist within the dynamic of the market economy. In
addressing social and ecological problems, designers expose themselves to financial ruin as
there are often no commercial clients who will pay for the work of protecting communities and
the environment. Market valuation processes reflect neither the social nor ecological costs, i.e.
the externalities of products and services. Design skills are applied towards socially or
ecologically beneficial causes as an exception to the rule rather than as an integral part of
each design brief. Designers must work outside of the market to develop ecologically and
socially beneficial projects. The space to do this becomes increasingly precarious as wealth
is concentrated and neoliberal policies enable new corporate enclosures on common
resources (i.e. privatization of public institutions and the ecological commons). The failure of
the design industry to reflect priorities associated with preserving the planet and creating
healthy communities creates stark choices for individual designers who want to address
systemic problems but are forced to earn a living by perpetuating destructive market
processes.
Environmental communication is one of the areas where the distortion of knowledge by
capitalist dynamics is most dramatic. For example, communication by environmental
organizations is minuscule in comparison to those produced by corporate communication.
The advertising industry creates a very different representation of the capacity of the natural
world to tolerate industrial exploitation than organizations with environmental concerns.
Industry has plentiful resources to communicate a view of nature that suits its own needs. For
example, the UK advertising industry was worth £17,318m in 2008 (equaling 1.2% of UK
GDP) (World Advertising Research Center, 2009, p.7). The advertising industry uses the
talents of visual communicators to illustrate the green credentials of their own products and
brands while also attempting to reassure audiences that business as usual is morally sound.
The visibility of corporate advertising marginalizes environmental concerns to the point of
obscurity while creating a characterization of nature as infinitely exploitable.
In contrast to the money available to corporate advertising, the three largest campaigning
environmental NGOs in the UK (WWF, Friends of the Earth and Greenpeace) have less than
have 0.04% of the gross advertising expenditure of corporate advertising to establish a
visibility in the public domain (Caritas Data, 2011, 8.893, 6.3, 8.337; Boehnert, 2012, p.129).
While NGOs are able to leverage their causes due to the gravitas of their mission and thus in
some media environmental discourses are visible without the support of environmental NGO
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sponsorship, this visibility is higher only in some types of media. This media does not have
the scope of commercial advertising. It reaches only those who read environmental news or
watch environmental documentaries. Corporate advertising is a primary way of sense-making
in a market-dominated society. Since advertising creates representations of nature that suit
its own purposes (i.e. promoting continued unsustainable development), this is the dominant
type of information about the environment that many citizens receive. Herein lies a basic
failure in social communication systems due to the hegemony of the market. The result is a
severe distortion of knowledge in the public’s perception of the conditions of the natural world
and associated risks to civilization.
Within the value systems, worldviews and distorted reasoning reproduced by the advertising
industry, corporate media and corporate communication, there appears to be no alternative to
dominant values established within neoliberal capitalism. The idea that there is no alternative
to the current regime is inconsistent with anthropological, sociological and historical
knowledge about values systems and political alternatives as documented by scholars such
as David Graeber (2011) and Elinor Ostrom (1990). Values are learnt beliefs developed by
socialization. It is disingenuous to argue that there are no alternatives. Marketing is a billiondollar industry precisely because it is extraordinarily effective at influencing behaviour and
value systems. Designers participate in creating and reinforcing values. People internalize
values that are part of the cultural environment, often uncritically. While communication
channels such as social media offer a means to resist this corporate messaging, dominant
communication channels reinforce the lie that business as usual can continue into perpetuity.

Conclusion
Design is a practice oriented towards creating new ways of living to increase wellbeing,
prosperity and to supposedly to sustain civilization over time. Design does this by attention to
context and through its ability to respond using tacit knowledge to develop appropriate
solutions. Meanwhile, capitalism depends on the ecological system for stability, raw materials
and productive capacities, on people for labour and society for stable markets. Despite these
basic facts, capitalism systemically ignores the ecological and social spheres that provide the
context for wealth creation. Herein is a dangerous tension between the economic system and
the ecological-social systems; the design industry and design; the design agency and the
individual designer with a conscience.
The redesign of industrial systems is possible but this renewal is of a higher order than the
priorities and the assumptions designed into the dynamics of capitalism. This paper has
described how capitalism obscures and systemically ignores the context that makes its
processes possible. The design industry is situated in this interface between the market and
an emerging community of practitioners increasingly capable of designing sustainability into
the system (in theory) but unable to do so (in practice). While individual designers are
increasingly aware of our ecological context, they struggle to materialise these priorities
within a capitalism system predominately oblivious to environmental concerns.
Despite the fact that humankind has the knowledge and resources to address environmental
crisis conditions, we have not yet been able to organize ourselves to make this happen.
Weak approaches to sustainability determine that climate change and biodiversity loss are
increasingly in a state of crisis. This paper describes why we must delve deeply into our
philosophical tradition to resolve the fundamental epistemological error that denies humannature relations. Once this error in premises is acknowledged, our current model of
development is revealed as fundamentally flawed. Sustainability is literally impossible without
challenging the order that systematically de-prioritizes ecological values. The current situation
can be changed once a critical mass decides that our political system’s values and priorities
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are no longer fit for purpose and acts decisively on this knowledge. Designers can be a
critical part of this movement by harnessing their skills to disrupt and replace the neoliberal
order. Without a doubt, this is the most dramatic challenge and imperative ever faced by
design.
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Abstract
Airports accommodate passengers with a range of prior experience, from frequent flyers,
to passengers who fly every couple of years, to those who have never flown before.
Passengers with varying levels of prior experience may use different visual elements
when navigating the airport. Ensuring all passengers can navigate to the processing
activities intuitively is important for passengers, airports and airlines.
This paper examines how participants with Low, Medium and High airport familiarity
navigate through the departures area at an Australian international airport. Three
navigation activities are investigated (i) navigating to the check-in row, (ii) navigating
through the Liquids, Aerosols and Gels (LAGs) preparation area before security screening,
and (iii) navigating to either the boarding gate first or to a discretionary activity first, after
exiting customs. In the three activities, differences were observed between the familiarity
groups. These differences include the use of different information to locate the check-in
desk, different actions when navigating through the LAG preparation area, and evidence
that Low familiarity passengers have a desire to locate the boarding gate as soon as
possible once through customs. This research provides evidence based design
reccomendations for airports to benefit from intuitive passenger navigation.
Keywords
Wayfinding; Navigation; Intuition; Airports; Design
As an increasing number of passengers are flying each year (Bureau of Infrastructure,
2010; Mather, 2012), airports need to ensure passengers can navigate easily and
efficiently through the terminal. This is a challenge as airports must deal with a range of
users, from passengers who fly regularly, to passengers who fly very occasionally, to
those who have never flown before. A number of researchers have identified that
passengers can have difficulty navigating through airport terminals (Cave, Blackler,
Popovic, & Kraal, 2013; Fewings, 2001; Tam & Lam, 2004) which can result in a less than
optimal airport experience. Terminal navigation and appearance was found to be the most
important factor for increasing passenger satisfaction at Heathrow airport (Lopez, 2013)
and in prior research by Caves and Pickard (2001), wayfinding was noted as one of the
primary concerns affecting passenger satisfaction at a terminal.
For airports, installing and maintaining signs and other wayfinding systems is not
inexpensive, nor is it a small undertaking. Estimates indicate it would cost approximately
10 million GBP to upgrade wayfinding signage in Heathrow airport (Montgomery, 2013).
Wayfinding upgrades at Dubai airport required changing over 1500 signs (Future Travel
Experience, 2013). Despite the cost associated with wayfinding systems in airports,
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passengers can still have difficulty making it to the boarding gate on time. Rhodes (2010)
cites Colin Lippiatt (manager of public affairs for the Virgin Blue group of airlines) who
identified that 2.7% of Virgin Blue flights are delayed due to boarding related issues.
Delayed flights, particularly those due to passengers not being at the boarding gate on
time, have implications for passengers, airports and airlines. Passengers who are not at
the boarding gate on time may delay the flight, which may not only affect the flight, but
other flights and airports as well through further delays and missed connections. There
are also financial implications for airports, as the more time passengers spend deciding
where to go, the less time is available for passengers to spend money in retail areas, and
those who encounter difficulty or stress may be less inclined to make a purchase. While
the potential exists for airports to benefit by providing easy and effective passenger
navigation, it seems there is little research showing how to provide it.
To ensure departing passengers are at the correct boarding gate in time for a flight, they
are required to navigate to various way-points and complete a series of activities. Kraal,
Popovic and Kirk (2009) categorised passenger activities into two groups (i) processing
and (ii) discretionary. Processing activities can be defined as “those which are directly
related to conforming to the legal and regulatory requirements that must be followed to get
on a plane” (Kraal et al., 2009, p. 349). In Australian international airports there are four
main processing activities that passengers are required to complete: (i) check-in, (ii)
security, (iii) customs, and (iv) boarding the plane (Figure 1). Internationally, and even
domestically, there can be variation in the sequence of processing activities, for example
passing through security screening first before checking-in, or passing through security
screening at the boarding gate. Between processing activities, passengers can engage in
discretionary activities, such as retail shopping, dining and using viewing areas. Not all
passengers will engage in discretionary activities, and where engagement occurs can vary
depending on a number of factors (Harrison, Popovic, & Kraal, 2013; Livingstone, Popovic,
Kraal, & Kirk, 2012).
Airside

Landside
Arrive at
airport

Check-in

Security

Customs

Waiting
area

Boarding
Gate

Figure 1. Processing activities of departing passengers, adapted from Popovic, Kraal, and
Kirk (2010)

Navigation in airports
The terms wayfinding and navigation are often used interchangeably, for example by
Downs and Stea (1977). This paper will use the term navigation in preference to
wayfinding as Butler, as cited in Thi Pham (2012), noted that the term wayfinding design
often implies a strong focus on signage.
Navigation is an everyday process in which people move between points. From the work
of a number of authors, including Lynch (1960), Passini (1984) and Fewing (2001)
navigation can be defined as the movement of people through the environment, utilising
perceived environmental elements and human cognition to reach an intended destination.
Human navigation can be highly complex, as the navigator has both cognitive and
physical abilities. Cognitive abilities can include prior experience with the environment at
hand, or strategies learned from navigating in similar environments. Physical abilities

294

include the senses and can vary between navigators, for example some navigators have
excellent vision, while others have limited vision. A passenger may navigate individually
through the airport, or with travelling companions.
For a passenger navigating through the airport, there are a range of visual elements
present in the airport environment. These visual elements can include structures (for
example check-in desks and security screening structures), information (for example
directional signs) and spaces (for example pathways or entrances). In addition, the
passenger will navigate through the airport with other passengers and visitors present, as
well as airport and airline staff. In a passenger survey by Churchill, Dada, de Barros, and
Wirasinghe (2008), it was found that most people identified signage as the main element
used to find their way through the terminal, while others responded that they had used
nothing at all. While signage may be one of the imporant visual elements used, it is
important to note that there are a number of potential causes of navigation difficulty,
including the building design, internal layout, internal design, number of decision points,
length of the corridors, number of level changes, and length of the chosen path (Churchill
et al., 2008; Fewings, 2001).
The importance of observing passengers in real world settings was highlighted by
Schwarzkopf et al. (2013), who examined differences between reading signs in a real
airport versus reading signs in a virtual airport. Schwarzkopf et al. (2013) noted that in real
world wayfinding there are variables including other signage, peripheral objects, as well as
other people present. Observational research examining which visual elements
passengers use to navigate has been limited and instead surveys have often been used
to collect data. For example Tam and Lam (2004), Braaksma & Cook (1980), Correia,
Wirasinghe & de Barros (2008) and Churchill et al. (2008). Additionally there are now a
range of new technologies that could be used to help people navigate e.g. interactive
electronic signage and mobile device applications (including using location tracking and
GPS). While these navigation aids could be useful to passengers, there are still practical
limitations, such as usability for passengers, as well as the cost to airports, to overcome.
To develop innovative and effective design solutions there needs to be a deeper
understanding of where and why current navigation problems occur.

Intuitive navigation in airports
Ideally, passengers would be able to navigate easily and efficiently, with minimal
conscious effort through airports. To achieve this, the theory of intuitive interaction can be
transferred to the airport context. Intuitive interaction with products/systems is evident
through interactions that are fast, semi conscious and generally correct (Blackler, 2008;
Blackler, Popovic, & Mahar, 2010). What enables intuitive interaction is familiarity with the
features of the product/system in question, or other similar products/systems/features
(Blackler, 2008). The link between intuitive interaction and technology familiarity has been
firmly established (Blackler, 2008; Blackler et al., 2010; Hurtienne & Blessing, 2007;
O'Brien, Rogers, & Fisk, 2008). Through using features familiar from the user’s previous
experience, it is possible to reduce the amount of learning required as many features are
already understood (Blackler, 2008). Designing airports that are intuitive to navigate
requires an understanding of what prior experience passengers have of airports or other
similar navigation tasks, however there is currently little knowledge about what elements
passengers are familiar with in airports.
Examining navigation within a building, Hölscher and Brösamle (2007) established that
familiarity with the building in question can lead to improved navigation performance. In
the context of the airport environment, evidence for the link between intuitive navigation
and prior experience with airport environments was found and is discussed in detail in
Cave et al. (2013). In that research, participants were observed navigating through an
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aiport and three navigation states were coded: (i) Going/doing, (ii) Assessment/acquire
information and (iii) Search. Going/doing and Assessment/acquire information were coded
as either intuitive, partially intuitive or not intuitive while Search was coded as either
focussed or unfocussed (Table 1). Examining the three states of navigation, participants
with Low airport familiarity were found to spend more time searching for information or
where to go, and spent more time Assessing/acquiring information from the environment.
In contrast, participants with High airport environment familiarity spent more time in
Going/doing, and spent a higher percentage of Going/doing and Assessment/acquire
information navigating intuitively. With a link between familiarity and intuitive navigation
identified, this paper will examine what this means in practical terms for airport design.

Method
To understand how passengers navigate through airport terminals, observational research
was conducted at Brisbane International Airport (Australia) over a 9 month period between
March and November 2012. In total 30 participants navigated through departures to a
boarding gate wearing the Tobii eye tracking glasses (Tobii Technology, 2010) (Figure 2).
In addition, participants completed an Airport Environment Familiarity (AEF) questionnaire.
The eye tracking glasses provided both video footage of the navigation process from the
participants viewpoint, as well as where the participants eye focussed in the scene (Figure
2). Think-aloud protocol was used to capture (via audio recording on the Tobii glasses)
what participants were looking for or looking at while navigating (Ericsson, 2006).

Figure 2. Tobii Glasses eye tracking system (left) and footage showing eye tracking
overlay (right)

Participants
The age of participants ranged from 19 to 67 years, and an equal number of each gender
was recruited (15 males, 15 females). Of the 30 participants recruited, 27 were
participants who simulated catching a real flight, and 3 were actual passengers who
caught a real flight. Participants ranged from those who had never flown internationally
before and had never been through the airport before, to participants who fly
internationally out of the airport every 1 to 3 months.

Procedure
Real Flight participants (RF participants) were met in the departure drop off zone, and
were fitted with the glasses before entering the terminal. Simulated Flight participants (SF
participants) were met at a prearranged date and time, were told to act as if they had
baggage to be checked-in and reminded to fill out an outgoing passenger card. On the
day, the participant was met, given information about the flight they would be required to
‘catch’ and was fitted with the Tobii eye tracking glasses. Participants were asked to
navigate through the departures area, completing necessary processing activities, as well
as going to any discretionary activities they would like to. The researcher followed each
participant, standing about one metre behind them. This close proximity enabled the
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researcher to prompt verbal protocol, as well as to comply with airport security
requirements.
After navigating to their correct check-in desk SF participants were given a simulated
boarding pass with time they were required to be at the boarding gate. On the simulated
boarding pass, the boarding gate number was not given. This detail was omitted to
identify how participants used the environment to navigate. RF participants used the flight
information they had previously acquired and the boarding pass they received at check-in.
Simulated Flight participants were not required to stand in line and wait at check-in. With
reduced processing time, SF participants were given roughly 1 hour before being required
at the boarding gate. For actual passengers, they were asked to be at security within 50
minutes of the recording starting. The recording was stopped when the participants had to
pass through the security screening and customs processes.
For both SF and RF passengers, the glasses were removed just before going though the
metal detector in security, and were placed back on after customs due to restrictions in
video recording the customs area. SF participants did not have to pass through the
custom control area (as only passengers leaving the country enter this point), and were
instead taken by the researcher through an alternative path to enter the airside of the
terminal. While Real Flight participants passed through the custom control area, the
battery for the glasses was changed. Upon enterning airside discretionary, Real Flights
participants were met by the researcher, the glasses were reapplied and the participants
were instructed to be at the boarding gate within 50 minutes. The participant then was free
to navigate through airside of the terminal until the required boarding time of the flight.
The observation was completed when the participant arrived at the boarding gate, had
finished navigating through the airport and was now waiting to board the plane. After the
recording was stopped, the participant completed the Airport Environment Familiarity
(AEF) questionnaire and a short semi-structured interview was audio recorded.

Determining Airport Environment Familiarity
To determine each participant’s familiarity with airport environments, the AEF
questionnaire asked questions about their previous experience with the international
airport in question, other international and domestic airports, as well as other
transportation terminals (including rail, port and bus terminals). A score of 0 was given if
the participant had never used the environment before and 6 given if the participant had
used the environment recently or frequently. From the questionnaire, scores were given
for each question and added together to provide an Airport Environment Familiarity score
for each participant. For the AEF score, participants received a possible score between 0
and 84. A total of 11 questions were used to determine each participant’s AEF score, with
3 questions given double weighting due to a high relevance to navigation within the airport
environment. Each question was scored on a scale of 0 to 6.

Coding
The video footage was coded in Noldus Observer (Noldus, 2011). A coding scheme was
developed based on existing wayfinding literature, as well as visual search literature
(Arthur & Passini, 1992; Beaumont, Gray, Moore, & Robinson, 1984; Duchowski, 2007;
Hayhoe, Droll, & Mennie, 2007; Wiener, Büchner, & Hölscher, 2009). It has three broad
categories of navigation states: (i) Going/doing, (ii) Assessment/acquiring information and
(iii) Search (Table 1)(Cave et al., 2013). Each Going/doing and Assessment/acquiring
information action was categorised as intuitive, partially intuitive or not intuitive. Search
was categorised as focussed or unfocussed. Coding was undertaken over a 4 month
period, cross-coded by two researchers. An inter-rater reliability analysis using the Kappa
statistic was performed to determine consistency of coding between the two raters. The
inter-rater reliability for coding by the two raters was found to be Kappa = 0.71 (p<.001).
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Landis and Koch (1977) consider Kappa values of between 0.60 to 0.79 to indicate
substantial agreement between the raters.
Table 1: Navigation states
Navigation State
Going/doing

Assessment/
acquiring
information

Search

Description
Identified
point or area
to navigate
to and
moving
towards it
Fixated on
sign, object
or area,
extracting
information
from a
source
Searching
for a place or
sign,
information
or clue as to
what to do or
how to use
the area

Example
Visually
identified checkin row to
navigate to.
Moving to
correct check-in
row
Looking at sign
for information.
Locate flight
number and find
corresponding
row number

Sub classification
Intuitive

Search for sign
to locate which
check-in desk to
use

Focussed

Partially Intuitive
Not Intuitive
Intuitive
Partially Intuitive
Not Intuitive

Unfocussed

Example
Moves to next point without
verbalising, navigates
confidently to next step correctly
Not certain that point is correct
point to navigate to
Not certain or logical reasoning
used
Acquires information fast, with
minimal verbalisation
Takes time to locate information,
or decide how to use information
Cannot find useful information
from sign or takes significant
time to find information
Looks at limited number of
points in area. Focuses on likely
areas for information.
Looks at range of seemingly
random points, searches across
a range of points in the
surrounding area

Participants’ Airport Environment Familiarity
Based on their AEF score, participants were categorised into 3 groups (Table 2): (i) Low
familiarity (LF), (ii) Medium familiarity (MF) and (iii) High familiarity (HF). For Low
familiarity participants, 50% were first time users of the airport, while both Medium and
High familiarity groups each had one first time user of the airport.
Table 2. Airport Environment Familiarity categories
Familiarity with
airports
Low familiarity (LF)
AEF = 0 to 15
Medium familiarity
(MF)
AEF =16 to 30
High familiarity (HF)
AEF =31 and above

Number of participants
8
11
11

Example (example only, a number of factors was used
to determine AEF score)
On average fly internationally every 2 years or less,
have not flown within past 2 years
Fly internationally from once every 6 months to 1 year.
Last flew internationally between 6 months and 1 year
ago
Fly internationally once every 6 months or more
frequently. Last flew internationally between 1 and 3
months ago

Results
In this section, we first describe how the navigation process was visualised through
Noldus Observer. Then, we describe the differences in navigation between participants
with Low, Medium and High airport familiarity in three activities: (i) navigating from the
airport entrance to check-in, (ii) navigating through the LAG preparation area before
security and (iii) locating the boarding gate.

Visualisation of the navigation process
After coding the journey of 30 participants, it was possible to compare the sequences of
Going/doing, Assessment/acquire information, and Search. The visualisation of the first 30
minutes of navigation by Low familiarity and High familiarity participants is shown in
Figures 3 and 4, along with indicators of when the participant arrived at check-in (C), and
to security (S). Both figures illustrate how people transition between navigation states
while moving though the airport. The figures also show that navigation can be a stop/start
process, with breaks in navigation to complete activities.
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Figure 3. Visualisation of navigation (first 30 minutes) of Low familiarity participants.
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Figure 4. Visualisation of navigation (first 30 minutes) of High familiarity participants
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Low familiarity participants (Figure 3) have large periods of Search and
Assessment/acquire information along with periods of Going/doing. In this sample of Low
familiarity participants, these periods of Search and Assessment/acquire information
occurred when navigating to check-in and to security screening, highlighted by the dashed
line box in Figure 3. In contrast, High familiarity participants (Figure 4) have long periods
of Going/Doing, interspersed with shorter periods of Assessment/acquire information
throughout the navigation process. High familiarity participants also had little search
present.

Navigation Activities
Figures 3 and 4 show that there are differences between Low and High familiarity
participants when navigating, indicating the need to examine the navigation process in
further detail. Three activities completed by all participants were chosen for examination.
The first activity examined was navigating to the correct check-in desk. In this airport,
there are 10 rows of check-in desks, with each row usually allocated to one airline. Each
check-in row has multiple check-in desks where passengers complete the check-in
process. Participants were timed from when they entered the check-in area to when they
arrived at the entrance for the line to the correct check-in desk, or in the case of one
participant, to the queue that extended out of the designated area.
The second activity examined was navigating through the LAGs (Liquids, Aerosols and
Gasses) preparation area. In Australian international airports, passengers who have LAGs
(that comply with government regulations) are required to place them in the plastic bag for
security screening. In this particular airport, before entering the line for security screening,
passengers pass through the LAGs preparation area where plastic bags for LAGs and
benches for LAGs preparation are provided. Passengers who have LAGs move to one of
the benches to prepare before moving on, while those without LAGs proceed straight
through to the queue to the security screening area.
The third activity examined was the destination passengers chose to navigate after
entering the airside area of the terminal (after exiting the customs area). Passengers had
a choice of what to do next, either to navigate to a discretionary activity, or to navigate to
the next processing step, which is the boarding gate for their flight. Passengers who
locate the boarding gate may then engage in discretionary activities, either at the boarding
gate or after navigating to another point in the terminal. Harrison et al. (2013) described
how the overriding passenger concern was “Will I make my flight?”, and analysis of this
activity will identify if there are differences related to familiarity with airports.

Navigating from entrance to check-in desk
There were three ways in which participants navigated to their check-in row. The first way
was to locate check-in by sighting airline information, such as signs or logos, on or around
each check-in row (Figure 5). Participants walked along the check-in area, looking at each
check-in row to determe which airline it was for and whether it was the airline they were
flying with. One drawback of this method was that it could be time consuming, with some
participants having to examine check-in rows of several other airlines before finding the
correct row.
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Figure 5. Navigating to check-in by looking for airline associated visual cues (left). Green
box shows location of eye-tracking trace. Examining airline sign at check-in row (right).
The second way of locating the check-in row was by examining the large Flight
Information Board (FIB), acquiring the row number of the check-in row, and then locating
the check-in row associated with the row number (Figure 6). There was also a third way
where a participant first scanned the check-in rows looking for their airline, then
subsequently switched to looking at the FIB, located the row number, and then located the
check-in row using the row number.

Figure 6. Looking for check-in row using the Flight Information Board (FIB), and acquiring
check-in row number (left). Looking at row number associated with check-in desk (right).
Examining which actions the Low, Medium and High familiarity groups took, trends begin
to emerge (Figure 7). Half of the Low familiarity participants (50%) tried to locate check-in
row by looking at the check-in row for airline information, then switched to looking at the
FIB and using the row number. In contrast, no High familiarity participants switched
methods of finding the check-in row, and the majority (80%) examined the FIB and used
the row number to locate the check-in desk.
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100%
90%

Examine checkin row, then FIB,
acquire row
number

% of participants

80%
70%
60%

Examine check
in desks for
airline info

50%
40%
30%
20%

Examine FIB to
acquire row
number

10%
0%
Low Familiarity Medium Familiarity High Familiarity

Figure 7. Percentage of Low, Medium and High familiarity participants and visual
elements used to locate the correct check-in row

Mean time to check-in (m:s)

It was found that Low familiarity participants on average took longer to navigate to the
check-in desk (Figure 8). Medium and High familiarity took similar amounts of time (mean
of 1m 36 s and 1m 32 s respectively) to get to the correct check-in desk. In contrast, Low
familiarity participants took on average 1 m 56 s to navigate to their check-in desk, which
is on average 19 seconds, or 20% longer than Medium familiarity, or 25% longer than
High familiarity participants. In addition, 50% of Low familiarity participants took longer
than 2 minutes to navigate to their check-in desk, in contrast to Medium (18%) and High
(9%) familiarity participants (Figure 9).

02:00.0
01:30.0
01:00.0
00:30.0
00:00.0
Low Familiarity

Medium Familiarity

High Familiarity

Figure 8. Mean time to navigate to the correct check-in row for Low, Medium and High
familiarity participants
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Figure 9. Percentage of Low, Medium and High familiarity participants that took longer
than 2 minutes to navigate to the correct check-in row.

Moving through LAG preparation area before security screening
In this airport, after checking-in, the next main processing step passengers complete is
security processing. To navigate to the security processing area, passengers pass
through the Liquids, Aerosols and Gasses (LAGs) preparation area. Figure 10 shows the
areas for LAGs preparation on the left and right (highlighted by boxes with solid lines),
while the entrance to the queue for the security preparation area is in the distance (centre
of the image, highlighted by dashed box).

Figure 10. Examining LAGs preparation area, located before entry to the security
screening line. Boxes with solid lines (left and right) show LAGs preparation area while
dashed box (center) shows the entrance to the security line queue.
When moving towards the area provided for preparing LAGs, some participants
misinterpreted the visual elements within this area. The presence of certain visual
elements, including benches, blue trays (commonly used for unpacking items including
LAGs as well as other items), security officers, passengers at the benches doing
preparatory activities, as well as archways (at the start of the security line) gave some
participants the impression that the LAGs preparation area was the security preparation
area. Participants were found to do one of three actions: (i) proceed straight through the
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LAGs preparation area without stopping, (ii) hesitate, stop to examine the area and then
continue to the queue for security preparation, (iii) navigate to the LAGs preparation
bench and blue trays (Figure 11).

Figure 11. Moving towards blue trays and preparation bench in LAGs preparation area.
Box shows location of eye-tracking trace on LAGs preparation area (left). Examining blue
trays and security screening officer (right).
Each group had a similar percentage of participants go straight through the LAGs
preparation area (Figure 12). Compared to the Medium and High familiarity groups, a
higher number of Low familiarity participants were found to hesitate before moving on. 36%
of Medium familiarity and 27% of High familiarity participants navigated to the LAGs
preparation bench and examined the bench before moving onto the security screening
line. Despite their experience as airport users, a number of Medium and High familiarity
participants confused the LAGs preparation area with the security preparation area.
100%
90%
% of participants

80%
70%
60%

Confuse LAGs preparation
area for security screening
preparation
Hesitate

50%
40%
30%
20%
10%

Go straight through

0%
Low Familiarity

Medium
Familiarity

High Familiarity

Figure 12. Actions associated with Low, Medium and High Familiarity participants in the
LAGs preparation area.

Locating the boarding gate
After exiting the customs area and entering airside, participants had time to spare before
boarding. Participants would either (i) navigate to, and visually sight the boarding gate for
their flight, after which they could navigate to a discretionary activity (e.g. retail), or wait
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around the boarding gate, or (ii) navigate to a discretionary activity first, such as retail or to
a food outlet, before navigating to the boarding gate later. Examining the groups, the
majority (71%) of Low familiarity participants were found to navigate to the boarding gate
first, before considering navigating to another activity (Figure 13). In contrast, the majority
of High familiarity participants (73%) navigated to a discretionary activity first, before
eventually navigating to the boarding gate. Medium familiarity participants were split more
evenly, 55% navigating to the boarding gate first and 45% navigating to a discretionary
activity first.
100%
90%

% of participants

80%
70%
60%
50%

Boarding gate first

40%

Discretionary activity first

30%
20%
10%
0%
Low Familiarity

Medium
Familiarity

High Familiarity

Figure 13. First destination after exiting customs.

Discussion
While each participant made it to the boarding gate, there were differences in how this
was achieved. Participants with Low familiarity spent more time searching for what to do
and where to go, particularly navigating to check-in and to security screening. In contrast,
High familiarity participants spent little time in Search and spent more time Going/doing.
With clear differences in the navigation of Low and High familiarity participants established
from the visualisation (Figures 3 and 4), three activities were examined in further detail (i)
navigating to the check-in row, (ii) navigating through the Liquids, Aerosols and Gels
(LAGs) preparation area before security screening, and (iii) navigating to either the
boarding gate first or to a discretionary activity first, after exiting customs.
All participants identified that they needed to go to check-in, but there were differences in
how this was achieved between the Low, Medium and High familiarity groups. This shows
how people can use alternative visual elements in the environment (e.g. airline specific
signs or Flight Information Board with row numbers) with different types of information, to
identify where to go. This indicates that airports either need to provide better indication of
which visual elements passengers should use, and/or that airports need to accommodate
different navigation strategies. If airline icons and text were more visible around the checkin desk, it is possible that a number of participants would have found the check-in row
without using the large Flight Information Board.
Navigating through the LAGs preparation area participants of all familiarity levels either
hesitated before or tried to unpack at the LAGs preparation bench. While Low familiarity
participants might be expected to navigate to an incorrect destination or take time to work
out what activities occur in an area, this also occurred to a substantial proportion of
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Medium and High familiarity participants. This highlights how important certain visual
elements, and the combination of elements in the surrounding environment can be for
navigation. It also provides evidence that passengers use visual elments other than
signage to make decisions when navigating. Airports need to ensure that anticipated
visual elements are placed in appropriate locations to avoid confusion. In the LAGs
preparation area, there were no prominent signs to indicate what the area was for i.e. a
large signs with writing such as “Prepare liquids, aerosols and gasses here, then continue
on to security screening”. In the absence of labels, or clear instructions, people appeared
to use their own knowledge to fill in the next step, or navigate to where staff and other
passengers were doing activities.
The different destinations passengers chose to navigate to after exiting customs, that is
their boarding gate of discretionary activities, indicates the need to understand the
navigation priorities of passengers. Some passengers may not want to take part in
discretionary (e.g. retail) activities until after they locate their boarding gate, which
reinforces Harrison et al.’s (2013) finding that passengers are often concerned with “Will I
make my flight?”. For some passengers this concern may not be satisifed until they are
physically at the correct gate. This ‘boarding gate fixation’ has potential implications for
the layout of the airport and where retail areas may be located. In addition, this result
suggests airports should ensure that low familiarity passengers can locate information on
how to get to find boarding gates after exiting the customs area.
Implications for design
Benefits of incorporating intuitive navigation in airport terminal design could include faster
and easier passenger navigation. These findings provide evidence that passengers who
navigate intuitively spend less time searching for visual elements to use, and navigate to
processing points faster. This could be highly beneficial as the size of airports continues to
grow in response to increasing passenger numbers. Additionally, if passengers spent less
time navigating, then they could spend more time in discretionary activities, for example
relaxing or browsing in retail areas. Another benefit of intuitive navigation is the potential
to minimise delays caused by passengers who arrive late to their departure gate. Further,
by designing for intuitive navigation, airports can minimise costs associated with providing
ineffective navigation aids, adding unnecessary additional navigation aids and/or
replacing ineffective navigation elements such as signage.
To implement intuitive navigation, airports must understand and address the navigation
needs of both Low, Medium and High familiarity participants. In particular, airports must
ensure Low familiarity passengers are able to find out what to do and where to go to
complete the required activities. By understanding the navigation needs of passengers,
airports can provide suitable visual elements for different needs or strategies (for example
by providing both row numbers and prominent airline information on each check-in rows).
Increased knowledge of how passengers navigate is also required to ensure that
elements associated with certain activities are used in appropriate areas, and that areas
with different activities are differentiated to avoid passenger confusion (for example in the
LAGs preparation area). Implementing intuitive navigation also requires designing for
passengers with different navigation priorities and enabling passengers to navigate to
different points quickly and efficiently, for example by ensuring passengers can easily find
their way to the boarding gate after customs, and then still return to retail or other
discretionary areas.
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Conclusion
Passengers, airlines and airports can benefit from understanding intuitive navigation
within airport terminals. Intuitive navigation has the potential to improve passenger
experience, reduce spending on ineffective navigation infrastructure, and reduce costs
associated with passengers not being at the boarding gate on time. Low familiarity
participants were found to search for visual elements, while High familiarity participants
were able to locate visual elements without searching. It was also found that passengers
can use different visual elements in the environment when navigating. While all
participants used signage when navigating, this research also identified that participants
used other visual elements, including structures, spaces and the presence of other people,
including passengers and staff, to support their navigation.
This research has identified aspects of airports that could be changed to improve intuitive
navigation for both inexperienced and experienced passengers. While this paper has
examined some areas commonly found in airport terminals and visual elements in those
areas that passengers use in navigation, further research should examine the
environmental elements used in each step of the airport process. Our findings, while
focussed on airports, have implications for other large spaces in which people navigate,
including transportation terminals, hospitals and shopping centres. Understanding and
providing intuitive navigation has the potential to make everyday navigation easier for
everyone.
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The Influence of User Characteristics in Negative Product
Use Experience
Chajoong Kim, School of Design and Human Engineering, UNIST

Abstract
Although User-centred design is prevalent in designing consumer electronic products, the
number of product in consumer electronic industry is continuously increasing. Most of the
reasons are not technical in nature but have to do with negative product use experience
resulting from all kinds of non-technical problems, defined as ‘soft’ problems. The
problems are becoming a threat to the industry leading to a large number of product
returns. A lack of responding to user diversity due to globalisation is supposedly to be
blamed for this product return, considering that user experience with a product cannot be
necessarily the same between people. This represents that the current user-centred
design methods applied by companies have limits to cope with the diversity between
users. Therefore, this study aims to reveal the interaction between user characteristics
representing user diversity and soft problems as negative product use experience. A
sample of 567 people was invited to a questionnaire survey: 181 American, 201 South
Korean and 176 Dutch people. The results indicate that types of soft problems are
influenced by particular user characteristics including culture. The implications to the
industry are discussed as well.

Keywords
User experience; usability; soft problem; user characteristics; culture

Introduction
Since user-centred design was introduced to the electronic industry, they have
increasingly adapted the paradigm in their design process to make consumer products
successful in the market. Nevertheless, product return of consumer electronic products
has been increasing (den Ouden, 2006). Interestingly, more than half of the reasons for
product returns have nothing to do with technical problems, but are related to ‘No-FaultFound’ problems that cannot be traced back to a specification violation or failure
(Brombacher, Sander, Sonnemans, & Rouvroye, 2005). These No-Fault-Found problems
are refined as ‘soft’ problems in the study referring that the problems are not as explicit as
technical problems (Kim, Christiaans, & van Eijk, 2007; Koca, 2010; Kim & Christiaans,
2012; Khan, Phillips, Jennions, & Hockley, 2014).
Soft problems have first been recognized explicitly within modern high-end consumer
electronics industry and then especially within the mobile industry: in 2006, product
returns due to soft problems cost the global mobile industry $4.5 billion (Overton, 2006).
More recently consultancy firm Accenture puts the percentage for these soft problems for
returned electronic consumer products in 2007 in the US at 68%. The company estimates
the overall cost for product returns for the US market alone in 2007 to be $13.8 billion
(Steger, Sprague, & Douthit, 2007). Product return must be a big threat to the electronic
consumer product industry because it would end up with consumer disloyalty and a
serious revenue loss of companies. This phenomenon resulting from soft problems
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especially in the consumer electronic market does not seem to disappear in the short term
since the market is globally expanding. Nevertheless, the kinds of soft problems are
hitherto hardly identified by the industry as well as academia. The fact that the reasons of
product returns are not identified could be a much bigger threat to them since they can
hardly cope with such kind of consumer complaints unless they are aware of the reasons
of product return.
Previously we conducted several studies in order to determine the cause of soft problems
users have experienced in using electronic products. It turned out that soft problems were
all related to instrumental quality perceptions although users form overall judgements of
products on the basis of instrumental and non-instrumental quality perceptions
(Hassenzahl, 2004): instrumental quality refers to the extent to which the artefact
contributes to performance or to promoting goals that users have to accomplish. We also
categorized the identified soft problems into three groups based on product quality theory
proposed by Madureira (1991) and Dantas (2011): sensory, functional, and operational
dissatisfaction (Figure 1).
Sensory dissatisfaction refers to the problems related to sensory perception and physical
efforts, of which assessments are made through the structure, size, weight, noise, or
touch of a product. Functional efficiency refers to the problems related to the achievement
of functional aim of a product. This dimension is evaluated through performance of
functions, functional possibility, and the consumption of energy. Operational
dissatisfaction is related to user’s cognitive spent during the use of the product. The user
evaluates the quality based on ease to use and richness of feedback. When a user
experiences the dissatisfaction of any of those qualities with his/her product, this leads to
soft problems.

Functional dissatisfaction
Poor product service
Low performance
Incompatibility
Functional constraint
Lack of durability
Unexpected error

Sensory dissatisfaction
Uncomfortable structure
Visual hindrance
Over- or low- weight
Noise
Unpleasant touch
Foul smell

Operational dissatisfaction
Lack of feedforward
Lack of feedback
Confusing information

Figure 1 Three Categories of Soft Problems
We assume that the gap between intended use by designers and actual use by users
leads to soft problems. Usage that designers think could be different from that of actual
users because there is enormous diversity between users. Here, an aspect largely
overlooked by designers is user diversity. Considering the differences in experience,
personality, habit, knowledge and so on between users, their experience of products
cannot always be the same as what designers expect. It is our assumption that the
differences between users play a role in the occurrence of soft problems.
Therefore, the study focuses on how user characteristics, representing user diversity,
such as personal, cognitive, and cultural backgrounds are related to particular types of
soft problems.
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Methods
Sample
A sample from the Netherlands, South Korea and the United States was recruited by way
of either a web questionnaire through social network service or through the local network
of the researchers. The total number of 629 participants was recruited living in their own
country at the time of the survey. 62 participants among them reported that they had no
problems with their electronic products. Those participants were not taken into
consideration in the study. This process generated a data set on user characteristics
based on a sample of 567 participants and their causes soft problem: 181 North-American
(80 males and 101 females), 210 South Korean (115 males and 95 females), and 176
Dutch people (89 males and 87 females). Their age ranges from 20 till 80. Their
demographic factors are shown in Table 1.
Table 1 Demographic Characteristics of Participants (N = 567)

Variable

America

South Korea

Netherlands

(N=181)

(N=210)

(N=185)

n

%

n

%

n

%

Male

80

44.2

115

54.8

92

Female

101

55.8

95

45.2

20 - 29

51

28.2

78

30 - 39

30

16.6

40 - 49

12

50 - 59
60+

Total
n

%

50.6

287

50.1

93

49.4

289

49.9

37.1

50

27.0

179

31.1

40

19.0

50

27.0

120

20.8

6.6

20

9.5

26

14.1

58

10.1

14

7.7

33

15.7

23

12.4

70

12.2

74

40.9

39

10.4

36

19.5

149

25.8

-

-

27

12.9

14

7.6

41

7.1

Middle school

16

8.8

59

28.1

29

15.7

104

18.1

High school

87

48.1

61

29.0

21

11.9

169

29.8

Undergraduate

66

36.5

37

17.6

73

39.5

176

30.6

Undergraduate <

12

6.6

26

12.4

48

25.9

86

14.9

< €10,000

17

9.4

44

21.0

36

19.5

97

16.9

€10,000 - €30,000

25

13.8

58

27.6

54

29.2

137

23.8

€30,000 - €50,000

42

23.2

63

30.0

45

24.3

150

26.1

€50,000 - €70,000

32

17.7

20

9.5

29

15.7

81

14.1

€70,000 <

64

35.4

25

11.9

21

11.4

110

19.1

Gender

Age at time of survey (years)

Highest level of education completed
< Middle School

Annual household income (gross)
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Instruments
A questionnaire was used to figure out what kinds of soft problems participants had
experienced, and for user characteristics of the participants. The questionnaire started
with two open-ended questions to discover soft problems and the causes of these
problems. The first question was: with what electronic household product participants felt
most dissatisfied with, other than technical problems. In the second question, participants
were asked to explain for the product mentioned in question 1, what specific
dissatisfaction or complaints they had. The other questions were about user
characteristics, which consist of demographic factors, cognitive aspects, and personality
traits. Questions regarding cognitive aspects and personality traits were developed based
on literature study and existing personality tests. The questions were asked twice in order
to increase the reliability of the answers.

Procedure
Participants who could use the Internet were individually invited to a webpage where the
questionnaire was available. The series of questions started with the introduction of the
survey and with an instruction. They were asked to fill out the questionnaire step by step.
Only one question was presented on the screen. Only after giving an answer the system
went to the next question. The answers given by participants were automatically saved to
a database on the Internet.
Participants who were not familiar with a computer, such as some elderly people,
participated through a paper-based questionnaire having the same questions and format
as the web-based questionnaire. This was done with the help of student assistants in
each country: they visited to places where (senior) citizens gather and handed out the
questionnaires with instructions. The questionnaires were collected after they were
completely filled out. The survey was performed without time constraints. All the answers
gained from the questionnaire survey were input into a SPSS data sheet and were next
statistically analysed in SPSS 20.

Results
Soft problems and product type
A total of 662 complaints were reported, all of which were related to soft problems. A
number of participants reported more than one complaint. Because of our aim to figure out
the interaction between types of soft problems and user characteristics, only the most
serious soft problem per participant was taken in our analysis. The individual problems
were coded according to one of the three dimensions that cause soft problems, defined as
sensory, functional and operational quality. To increase the reliability and internal validity
the coding was done by the author and two independent external scientists at the same
school. The functional dissatisfaction of their electronic products was reported as the
major soft problems. This was followed by operational dissatisfaction (Figure 3).
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Sensory
dissatisfaction
20%

Operational
dissatisfaction
31%

Functional
dissatisfaction
49%

Figure 3 The Percentages of Soft Problems with Consumer Electronic Products
Consumer electronic products that the participants complained about are summarized in
Figure 4, without distinguishing between countries. The total 76 types of consumer
electronic products were reported varying from mobile phone, computer, and DVD player
to iron, shaver and toaster. Most soft problems are related to complex electronic products
such as mobile phones and digital audio players while relatively simple ones such as airconditioner and dishwasher cause relatively less trouble. Interestingly, many complaints
are related to the vacuum cleaner and the washing machine although they can be seen as
simple products. Other products, reported less frequently, are diverse: e.g. refrigerator,
digital camera, hair dryer, rice cooker, toaster, earphones, electric mat, monitor, mouse,
coffee machine, food processor, thermostat, and so on.
Other
29%
Mobile phone
25%

Alarm clock, 2%

Computer, 16%

GPS, 2%
Printer, 2%
Washing machine,
3%
TV, 3%

DVD player, 4%

Remote, 5%
Digital audio
player, 5%
Vacuum, 4%

Figure 4 Types of Consumer Electronic Products Complained by the Participants

Soft problems and culture
Comparing the three countries in terms of type of product, there were similarities between
them. Commonly mobile phones are most frequently reported while computers are
secondly ranked. Among the American participants both products form more than 50% of
the total products, which is quite different compared to the South Korean (34%) and Dutch
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(34%) participants. In spite of the similarities, each country seems to have its own pattern
in terms of products they complain about (Figures 5).

Figure 5 Types of Consumer Electronic Products Complained by American (left), South
Korean (middle) and Dutch (right) Participants
Most striking differences are:
American participants complain more about products related to their car such as GPS and
car computer system. They complain less about products saving household labour such
as vacuum cleaner and washing machine. South Korean participants have fewer
complaints about a remote control that is one of the most annoying products for American
and Dutch participants. They complain more often about household products such as the
vacuum cleaner and the washing machine as well as kitchen appliances such as the
refrigerator and the rice cooker. They hardly complain about the DVD player, which is one
of the frequently complained products among American and Dutch participants.
Compared to the other countries they complain more often about the television. Dutch
participants complain more often about kitchen appliances but about different products
than the other countries, such as the microwave and the coffee machine. They are hardly
annoyed about a digital audio player in contrast to American and South Korean people.
Together with the top 10 products often reported, their soft problems are summarized in
Figure 6. The products seem to have their own profile in terms of these soft problems.
Mobile phone, computer, and digital audio player are similar in that functional
dissatisfaction is the biggest and sensory dissatisfaction the least. With the remote control,
operational dissatisfaction seems dominant. With the vacuum cleaner and the washing
machine, both sensory and functional dissatisfaction stands out while operational
dissatisfaction is least observed. Functional dissatisfaction is as important as operational
dissatisfaction for the DVD player. With the television, all three qualities are equally
mentioned. The sensory dissatisfaction of the printer should not be ignored although
functional and operational dissatisfaction is dominant. The alarm clock seems a product
most related to sensory dissatisfaction.
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Sensory dissatisfaction

Functional dissatisfaction

Operational dissatisfaction

30%
25%
20%
15%
10%
5%
0%
Mobile Computer Remote
phone

Digital
audio
player

Vacuum

DVD
player

TV

Washing
machine

Printer

Alarm
clock

Figure 6 Top 10 Consumer Electronic Products and the Percentage of their Soft Problems

Soft problems and user characteristics
In order to investigate the influence of user characteristics on the type of soft problems a
multinomial logistic regression analysis was conducted. Table 2 presents the means and
standard deviations of (continuous) variables and the frequencies of (dichotomous)
variables in each type of soft problems. The likelihood ratio tests are a hypothesis test that
the variable contributes to the reduction in error estimated by the -2 log likelihood statistic.
In this model, the variables age, educational level, memorizing ability, uncertainty
avoidance, and cultural background are all significant contributors to explaining
differences in soft problems (Table 3).
Table 2 Means, Standard Deviations and Frequency (percentage) for Effects of User
Characteristics on Soft Problems
Variable

Sensory
dissatisfaction
(n=114)
M

Demographic factor
Age
Gender (male)
Gender (female)
Educational level
Annual household income
Grown-up environment
Culture (American)
Culture (South Korean)
Culture (Netherlands)
Cognitive aspect
Technical skill
Memorizing ability
Use fixation
Reading instructions
Personality trait
Curiosity
Patience
Sloppiness
Self-confidence
Uncertainty avoidance
Locus of control
Buy decision
Exposure to media

SD

Functional
dissatisfaction
(n=284)
M

SD

Operational
dissatisfaction
(n=178)
M

SD

43.57 18.24
53 (47%)
61 (53%)
3.09
1.22
2.80
1.31
2.86
1.06
31 (27%)
52 (46%)
31 (27%)

39.51 16.39
145 (51%)
139 (49%)
3.21
1.13
2.81
1.33
2.97
.95
72 (25%)
127 (45%)
85 (30%)

51.29 17.35
89 (50%)
89 (50%)
3.52
1.06
3.27
1.35
3.03
.99
78 (44%)
31 (17%)
69 (39%)

3.38
3.23
3.13
2.93

1.37
1.52
1.25
1.37

3.24
3.35
3.12
3.09

1.37
1.38
1.20
1.42

3.39
2.60
3.16
3.26

1.48
1.40
1.21
1.41

2.53
3.46
2.23
3.01
3.37
67.8
2.94
2.96

1.41
1.21
1.19
1.27
1.29
18.6
1.37
0.74

2.75
3.43
2.35
3.02
3.63
69.9
2.86
3.06

1.36
1.11
1.26
1.14
1.08
16.7
1.39
0.80

2.31
3.28
2.23
3.14
3.69
72.4
2.84
2.95

1.23
1.21
1.13
1.12
1.17
15.5
1.40
0.78
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Table 3 Model Fit for User Characteristic Variables
Model Fitting Criteria
Effect

-2 Log Likelihood of Reduced
Model
a

Likelihood Ratio Tests
Chi-Square

df

Sig.

Intercept
Age

1050.192
1068.995

.000
18.803

0
2

.
.000

Educational level
Household income

1056.456
1050.343

6.264
.151

2
2

.044
.927

Urbanism

1052.000

1.808

2

.405

Exposure to media
Technical skill

1052.589
1052.486

2.397
2.294

2
2

.302
.318

Memorizing ability

1061.350

11.158

2

.004

Use fixation
Curiosity

1050.317
1052.023

.125
1.831

2
2

.940
.400

Reading instructions
Buy decision

1052.274
1051.180

2.082
.988

2
2

.353
.610

Patience

1051.951

1.759

2

.415

Sloppiness
Self-confidence

1051.356
1055.077

1.164
4.885

2
2

.559
.087

Uncertainty avoidance

1057.821

7.629

2

.022

Locus of control
Cultural background

1052.027
1074.592

1.835
24.400

2
4

.400
.000

The two equations in the table of Parameter Estimates (Table 4) are labelled by the group
they contrast to the reference group. The first equation is labelled "1 Sensory
dissatisfaction", and the second equation is labelled "2 Functional dissatisfaction". The
coefficients for each logistic regression equation are found in the column labelled B. The
hypothesis that the coefficient is not zero, i.e. changes the odds of the dependent variable
event, is tested with the Wald statistic, instead of the t-test as was done for the individual
B coefficients in the multiple regression equation.
The findings highlight the specific direction of the relationship between user characteristics
and type of soft problems. The variables that have a statistically significant relationship in
the first logistic regression equation - distinguishing sensory dissatisfaction from
operational quality complaints - were age, educational level, memorizing ability,
uncertainty avoidance, and cultural background (South Korea). The variables in the
second equation that have a statistically significant relationship - functional quality versus
operational quality complaints - were age, educational level, memorizing ability,
confidence, and cultural background (South Korea).
Interpretation of the independent variables is aided by the “Exp (B)” column which
contains the odd ratio for each independent variable. We can state the relationships as
follows:
•

Increases in educational level make a user about 36% less likely to complain about
sensory over operational dissatisfaction; and 28% less likely to complain about
functional over operational dissatisfaction.

•

Increases in memorizing ability makes a user about 27% more likely to complain about
sensory over operational dissatisfaction; and about 32% more likely to complain about
functional quality over operational dissatisfaction.

•

Increases in uncertainty avoidance makes a user about 35% less likely to complain
about sensory over operational dissatisfaction.

•

Being South Korean increases approximately 4 times more likely that a user would
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complain about sensory over operational dissatisfaction; and approximately 3 times
more likely that a user would complain about functional over operational
dissatisfaction.
•

Increases in confidence makes a user about 23% less likely to complain about
functional over operational dissatisfaction.

Table 4 Parameter Estimates for User Characteristic Variables
Soft problems

Independent variables

B

Std. Error

Wald

df

Sig.

1 Sensory
dissatisfaction

Intercept
Age
Educational level
Household income
Urbanism
Exposure to media
Technical skill
Memorizing ability
Use fixation
Curiosity
Reading an instruction
Buy decision
Patience
Sloppiness
Confidence
Uncertainty avoidance
Locus of control
[America]
[South Korea]
[The Netherlands]
Intercept
Age
Educational level
Household income
Urbanism
Exposure to media
Technical skill
Memorizing ability
Use fixation
Curiosity
Reading an instruction
Buy decision
Patience
Sloppiness
Confidence
Uncertainty avoidance
Locus of control
[America]
[South Korea]
[The Netherlands]

2.284
-.023
-.305
-.013
-.169
.079
.108
.238
-.022
.007
-.130
.096
.135
-.012
-.223
-.302
-.007
.131
1.352
b
0
1.277
-.032
-.246
.022
-.121
.215
-.031
.274
-.033
.102
-.023
.020
.105
.077
-.210
-.059
.003
-.257
1.133
b
0

1.620
.009
.137
.110
.134
.177
.105
.102
.111
.109
.098
.103
.113
.114
.121
.119
.009
.349
.379
.
1.352
.008
.115
.091
.113
.146
.088
.084
.094
.089
.082
.086
.093
.093
.103
.102
.007
.277
.315
.

1.988
6.301
4.935
.013
1.593
.201
1.052
5.470
.040
.004
1.768
.863
1.412
.012
3.415
6.413
.598
.141
12.755
.
.893
18.069
4.608
.059
1.155
2.145
.127
10.512
.125
1.315
.077
.052
1.265
.680
4.176
.334
.166
.859
12.916
.

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
0
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
0

.159
.012
.026
.908
.207
.654
.305
.019
.841
.950
.184
.353
.235
.914
.065
.011
.439
.708
.000
.
.345
.000
.032
.809
.283
.143
.721
.001
.724
.251
.781
.820
.261
.410
.041
.563
.683
.354
.000
.

2 Functional
dissatisfaction

Exp(B)

.978
.737
.987
.844
1.083
1.114
1.268
.978
1.007
.878
1.101
1.144
.988
.800
.739
.993
1.140
3.866
.
.968
.782
1.022
.886
1.239
.969
1.315
.967
1.107
.978
1.020
1.111
1.080
.811
.943
1.003
.773
3.104
.

If these two sets of findings are combined, the following user characteristics are related to
particular types of soft problems in a specific direction:
•

Age: older participants are the more likely to experience operational dissatisfaction;
younger participants tend to have more sensory and functional dissatisfaction.

•

Educational level: the higher educated participants are more likely to have operational
dissatisfaction; lower educated participants are more likely to have sensory and
functional dissatisfaction.
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•

Memorizing ability: participants with better memorizing ability are more likely to have
functional and sensory dissatisfaction; participants with poor memorizing ability are
more likely to have operational dissatisfaction.

•

Uncertainty avoidance: participants with higher scores on uncertainty avoidance are
more likely to have operational dissatisfaction; participants with lower score in
uncertainty avoidance are more likely to have functional and sensory dissatisfaction.

•

Confidence: more confident participants are more likely to have operational
dissatisfaction; less confident participants are the more likely to have functional
dissatisfaction.

•

Cultural background: South Korean participants have more sensory and functional
dissatisfaction than American and Dutch participants. South Koreans overall are
significantly more likely to have sensory (3.9 more times) and functional (3.1 more
times) dissatisfaction than operational dissatisfaction (see also Figure 7).

•

American and Dutch participants overall are less likely have sensory and functional
dissatisfaction, and more about operational dissatisfaction.
Sensory dissatisfaction

Functional dissatisfaction

Operational dissatisfaction

70%
60%
50%
40%
30%
20%
10%
0%
USA

South Korea

Netherlands

Figure 7 Differences of soft problems among three countries

Conclusions and Discussion
Product aesthetics play a prominent role in user satisfaction as well as usability. Many
studies have proved that product aesthetics affect perceived usability and user
performance (Tractinsky, Katz, & Ikar, 2000; Moshagen, Musch, & Göritz, 2009). However,
this aesthetic value has little to do with the causes of product return because people
already take product appearance into consideration in the phase of purchase (Creusen &
Schoormans, 2005) and the aesthetics of a product does not become a problem serious
enough to return the product since the post-purchase phase. This can explain why soft
problems related to product aesthetics are not reported. The major finding of this study is
that soft problems are rooted in instrumental quality of a product. Even within soft
problems, functional dissatisfaction related to performance and functionality takes the
majority. Although operational dissatisfaction, such as understandability, and sensory
dissatisfaction, such as visibility and touch, are not as often mentioned as functional one,
they are, however, still too frequent to be neglected as soft problems. For instance,
considering soft problems regarding mobile phones, which take a fourth of all soft
problems reported in the study, the sensory and operational dissatisfaction is individually
almost the same as functional dissatisfaction: the sensory and operational dissatisfaction
takes 24% and 30% respectively compared to 46% functional dissatisfaction.
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Frequently mentioned electronic products in the study are complex products such as
mobile phone, computer, remote, and digital audio player. One might expect this has to do
with the difficulty people have with the operations to get the product working. However,
complexity of a product is not necessarily related to operational dissatisfaction: functional
dissatisfaction with those products is here more often reported than operational and
sensory dissatisfaction.
There are similarities between countries in types of products that people complain about.
Mobile phone and computer are most reported as annoying product regardless of country.
Soft problems with these products hardly seem to be influenced by cultural difference.
However, there are discrepancies between cultures. Americans often report
dissatisfaction with automobile-related electronic products as well as printers. On the
other hand, South Korean people are often dissatisfied with kitchen appliances such as
rice cooker and refrigerator. Dutch people also complain often about kitchen appliances,
but about different products such their coffee machine and microwave.
This study shows that soft problems are partly related to user characteristics. Among
demographic factors correlations are found with age, educational background, and culture.
Age is a critical factor to anticipate soft problems with consumer electronic products.
Elderly people have more about operational dissatisfaction than about functional or
sensory dissatisfaction. Meanwhile, young people’s dissatisfaction results mostly from
functional aspects of their electronic products, not about operational and sensory ones.
This corresponds with our well-known anticipation that ease of use is important for the old
generation. It is also interesting that highly educated people have operational
dissatisfaction. Supposedly, highly educated people may have no difficulty in finding out
how to operate a complex product. However, they are probably so sensitive to any illogical
or strange operation of an electronic product that such kind of operational issues easily
lead to their complaints. Culture also influences the occurrence of particular types of soft
problems. South Koreans are apt to have sensory dissatisfaction but not to have
operational dissatisfaction. Dutch people are the lowest in complaints on sensory aspects
but the highest on operational ones. American people have operational dissatisfaction as
much as Dutch people. Although only three countries were considered in this study, the
findings provide design practitioners with the evidence that culture plays an important role
in soft problems, which is negative product experience. Among cognition-related factors,
only memorizing ability affects the occurrence of specific types of soft problems: the lack
of memorizing ability is very likely to lead to operational dissatisfaction. Considering that
memorizing-related problems are more associated with elderly people than young people,
it is so important to pay more attention to operational quality in case of designing for the
elderly. Personality traits do not show strong relationships to particular types of soft
problems except for uncertainty avoidance. People who take risk for any unexpected
events are likely to have sensory dissatisfaction, whilst those who like everything planned
have operational dissatisfaction. A possible explanation is that considering that
operational quality is about a procedural step-by-step interaction people with high
uncertainty avoidance get easily dissatisfied when something is wrong intentionally or
unintentionally.
The study concludes that there are indeed correlations between types of soft problems
and user characteristics such as age, educational level, cultural background, memorizing
ability and uncertainty avoidance. If in the product development process these findings
are taken into account, especially for a certain target group, the seriousness of potential
soft problems can be anticipated. In this way, this study can provide product development
teams with an in-depth understanding of the relation between user characteristics and
their negative product use experience.
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Abstract
The wellbeing and comfort of passengers have always been a concern for the aerospace
industry; passenger comfort has therefore been subjected to a lot of research in the past
few decades. While previous studies aimed at setting priorities for the aircraft interior
elements that are significant to passenger’s comfort, this paper introduces passenger’s
perception of those contextual elements in relation to comfort experience. Eight themes of
passenger’s perceptions during the flight are identified as the result of a qualitative data
analysis. They are named peace of mind, physical wellbeing, proxemics, pleasure,
satisfaction, aesthetics, social, and association. The implication of some themes such as
proxemics, i.e., recognition of one’s personal space by others, and association, i.e., the
symbolic significance of the design to the passengers, for comfort are particularly original.
Furthermore, psychological peace and tranquility is found to be as big an influence on
passenger’s comfort as physical wellbeing. The eight themes are proposed to be used as
a road map for generating design solutions in the aircraft interior with the aim of delivering
pleasurable and positive experiences.

Keywords
Passenger, Comfort; Experience; Aircraft; Cabin Design

Introduction
The modern air travelling is becoming increasingly safer and reliable due to technological
advances. The aerospace owes this to the numerous studies on aircraft engineering such
as the sound and vibration (Quehl, 2001) as well as on health issues such as thermal
(Haghighat et al., 1999) or air quality (Fox, 1999) comfort. As the result, passengers are
becoming less concerned about their safety; however they are developing more
expectations about their actual experience during the flight. Therefore it is crucial to
achieve a clear understanding of what are the various aspects of passenger experience
including their comfort and wellbeing. Such knowledge could potentially support design
efforts and motivate new objectives in developing more appealing concepts. This paper is
part of a comprehensive research program aiming to elucidate passengers’ sense of
comfort and outline its dimensions and characteristics.

Comfort experience
The definitions of comfort are diverse and entail various aspects. Pineau (1982) defined
this phenomenon with respect to human wellbeing and the material aspects of life, while
Slater (1985) described comfort as a pleasant state characterized by physiological,
psychological, and physical harmony between human being(s) and (their) environment.
More specifically comfort in product use was described by Rozendaal and Schifferstein
(2010) as cherishment of human senses, freshness, satiation and tranquillity to account
for the subjective aspects of bodily experiences. The above definitions highlight the
1
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subjective and personal nature of comfort in reaction to the environment (De Looze, KuijtEvers and Van Dieen, 2003).
A recent trend in the field of ergonomics coined the term “comfort experience” (Vink,
Overbeeke and Desmet, 2005a), depicting comfort as a convenience experience that
enhances product pleasure. For instance Helander (2003) describes seat comfort in
terms of experiential aspects such as wellbeing, relaxation, aesthetics impression, and
relief. He argued that the ergonomics aspects of the seat design have reached a level of
sophistication that it is impossible for the users to discriminate the seats based on the
biomechanics and ergonomics aspects of them. It was, then, suggested that the design
should focus on delivering favourable experiences in order to appeal to the seat occupant
and enhance their comfort.
The amount of research on experiential aspects of aircraft passenger comfort is scarce
and comfort studies in this field are typically performed on two levels. First, on a micro
level and with regard to the physical impacts of the environment (such as thermal,
acoustic, vibration, turbulence and air quality) on the passenger’s body and second, on a
holistic level, investigating the cabin features and their significance to passengers’
perceived level of comfort. While the former level of research provides information that is
a valuable input into the engineering of safe aircrafts interiors and preventing adverse
health issues, the latter prioritizes the contributing factors to passenger comfort as a
whole and offers guidelines for the design and decision making.
One example of the latter type is a study performed by Richards, Jacobson, and Kulthau
(1978) who investigated the correlation of physical/environmental (e.g., seat, noise,
temperature, etc.), psychological (e.g., attitudes, expectations), physiological (e.g., age,
sex), social, and situational (e.g., pre-flight experience) inputs to passenger’s evaluation,
memory, decision, choice and behaviour and consequently comfort. They concluded that
higher levels of comfort increases passenger satisfaction. A more recent holistic study
was conducted by Vink, Bazley, Kamp, and Blok (2012) who uncovered significant
correlations between passenger comfort and a number of inputs such as physical (e.g.,
leg room, seat), social (e.g., crew attitude), psychological (e.g., expectations), situational
(e.g., wide-body interior, class) and outputs such as evaluation (overall comfort/discomfort
rating) and choice (fly again factor). However, a framework and information about the
types of experiences that are induced by those contributing factors is missing from the
abovementioned studies. More importantly, it is not clear what constitutes passenger
comfort as a subjective construct despite the emphasis that was made by previous
research on the concept (Helander, 2003; De Looze et al., 2003). In order to help
designers systematically to design cabin interiors that enhance positive experiences such
as comfort, pleasure and satisfaction, it is essential to understand how passengers
perceive the cabin environment and what their comfort experience entails.
The present study investigates the experiential aspects of passengers’ comfort in the
aircraft interior environment during the flight. The aim is to understand how the cabin
interior elements are perceived by passengers and to explain the comfort experience from
the perspective of the people involved in it. It must be noted that although we
acknowledge the significance of other phases of the air travel (e.g., airport, delays,
luggage check-in, etc.) for comfort, this research is limited to the in-flight experience and
perception of the cabin interior. The goal is to obtain information that is potentially useful
to the aircraft interior designers.

Method
Qualitative data was collected to study subjective experiences through passengers’
written accounts of their flight experiences. A number of mailing lists were created in
collaboration with Bombardier Aerospace in addition to personal contacts with students of
Polytechnique Montréal (Canada). The participants were contacted by email upon their
return from summer vacation and requested to voluntarily participate in a study on
passenger comfort. The email directed the respondents to the online consent form and the
2
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questionnaire which posed questions about age, gender, disability, number of previous
flights (none, less than five, more than five) and included an open-end question about the
comfort experience of their recent flight. They were encouraged to describe their in-flight
experience as if they were telling it to a friend and provide as much detail as possible
including the context, people involved in their experience, as well as personal aspects
such as their feelings.
In total 158 responses were received in 10 days. Three responses were discarded due to
incomplete information, leaving 155 responses for analysis. The sample included 98 male
and 57 female participants, aged between 20 and 61 years (mean 38, median 35 years).
They all had more than five flight experiences and none had any disability.

Data analysis
Content analysis was performed with the aim of generating a number of themes that could
subjectively describe passenger’s descriptions (i.e., their perception) of the environment
when reporting a comfort experience. This included reducing the volume of the data in
several steps until a number of emerging themes were elicited. The data reduction
process began by identifying different types of comments, resulting in a set of 857
comments. They were then re-read several times and summarized (by the principle
researcher) into 244 descriptors. Next, the descriptors were organized into 79 groups in a
hierarchical fashion based on their commonalities. This gave some 19 groups, of which
those with similarities were merged into a theme. Eight themes were formed in total. Then
all 857 comments were re-visited and carefully assigned into the themes emerging from
the above process.
In order to test the reliability of the elicited themes, a second researcher was invited to
assign the defined themes to a randomly selected 10% sample of the raw data. The
degree of agreement between the two researchers was established using Cohen’s Kappa
inter-rater reliability test. Cohen’s Kappa coefficient was K= 0.88 (p<0.005), which implies
a strong agreement between the researchers (Vierra and Garrett, 2005).

Results
The eight passenger comfort themes, their 19 subsequent groups, and the number of
comments received in each are presented in Table 1 together with illustrative examples of
respondents’ reports. Each theme is discussed in some detail in this section. It must be
noted that the names of the themes are chosen operationally and the given definitions are
context-driven. The theme ‘peace of mind’ was mentioned most frequently in relation to
passengers’ comfort experience whereas the theme ‘association’ received the least
comments.
‘Peace of mind’ implied a perception of security, tranquillity and relief. The security group
described a feeling of being safe when the cabin design was perceived as predictable.
Most comments on security and predictability were related to the temperature (34%, n=40)
and in particular to its fluctuations. Respondents repeatedly expressed their wish for
automated stabilization of the temperature by the pilot or having the option to adjust it
manually. Security also entailed a feeling of satiation (e.g., not hungry nor thirsty, not hot
nor cold, etc.) when the in-flight service attended to passengers’ respective needs.
Tranquillity referred to feeling calm and 51% (n=35) of comments in this group were
concerned with interior noise (e.g., engine noise). Passengers demanded for quieter
cabins or services that provide them with amenities to cancel the noise. Relief referred to
a state of being relaxed and rested such as being able to sleep. Most comments in this
group were related to the seat (38%, n=22), demanding a relaxing experience through a
more flexible recline mechanism enabling the occupant to adopt a variety of postures.
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Theme
Peace
of
mind
Physical
well-being

Groups
Security
Tranquility
Relief
Bodily support
Energy
Autonomy & control

Proxemics
Privacy
Accessibility
Adequacy
Quality
Ambiance
Pleasure
Stimulation
Anticipation
Tolerance
Social
Connectedness
Neatness
Aesthetics
Style
Recognition & evocation
Association
Imagination & symbolism
Total
Satisfaction

Examples
Total
the temperature was just right, not hot, not cold!
117
[..] it was a calm and quite experience, no disturbing noise [..]
68
nothing was bothering me, I reclined the seat and went to sleep [..]
58
the ears of the headrest supported my neck when I was sleep.
202
they offered really good fruits with the meal, that was refreshing [..]
10
My A/C outlet was not working and I couldn't get some air while my neighbor was
66
enjoying a cool draft from his.
I had to be very careful and cauncious of my moving to avoid physical contact with
my neighbor
I could store my glasses in the little compartment on the side.
The window was large enough to enable a good view.
The sound was clear and flight attendant’s voice was not all muffled.
after the meal, they eventually dimed the light which was quite enjoyable.
I could follow the flight route and some information on the screen.
they served small sandwitches in a nice lunch box, even though it was a short flight
my neighbor was talking to me and I didn’t want to have a conversation [..]
my wife and I removed the arm-rest and got more room to cuddle.
the seat covers were clean and looked new.
it was chich that the cabin color was matching with crew outfits [..]
the seat reminded me of a comfortable salon chair.
I wish there was a stretching area.

53
25
28
37
15
37
18
31
16
32
10
21
13
857

Table 1. Eight themes of passenger’s perception in relation to comfort during the flight.
‘Physical wellbeing’ theme referred to the perception of the environmental factors in
relation to passengers’ bodily experiences. The theme was characterized by two main
groups, namely bodily support and energy. Bodily support included the perception of an
environment that offered physical convenience (e.g., not causing cramps or pressures and
offering neutral postures), and supported bodily functions (i.e., the environment design
helps the body to perform certain activities). Within this group, 44% (n=89) of comments
were related to the seat. It must be noted that this included the shape of the seat as well
as how it provided a temporary living space for the passenger. Another 44% (n=88) were
concerned with the legroom. Similarly legroom design was not limited to the pitch distance
between two consecutive seats but also its shape and affordance for different activities.
Energy group referred to the perception of being refreshed and energetic. Most comments
in this group were related to the air quality (80%, n=8) and its freshness.
‘Proxemics’ theme referred to the reaction of the passengers to the shared space (with
other passengers as well as crew) during the flight. The term proxemics was first coined
by Hall (1963) to refer to the relationship between the perceived social and physical
distance. It describes how we interpret distance to and posture of other people in a
context (Ballendat, Marquardt and Greenberg, 2010). In flight context, we borrowed the
term to describe passengers’ experience of privacy and their perceived autonomy and
control as individuals. Privacy group was demonstrated most by comments on the seat
(74%, n=39). This included how the seat created a personal space within which the
passenger was not left vulnerable to others’ (neighbours, crew) intrusions, either physical
or otherwise. For instance a proper separation of the seats from each other could increase
one’s privacy. Most comments related to control were also related to the seat (32%, n=21)
but here the emphasis was on how it enabled passengers to perform activities freely and
when desired, or to customize their personal space to their taste. For instance small and
efficient compartments on the seat addressed this group.
‘Pleasure’ was defined as the enjoyment and pleasantness offered by the environment.
Three groups associated with perception of pleasure in the cabin were stimulation,
anticipation, and ambience. Stimulation depicted the joy of interacting with innovative
designs. Most comments of the group were related to the In-Flight Entertainment (IFE)
(86%, n=32) that offered insightful information, entertained participants, and/or helped
them to pass time joyfully. Anticipation was related to enjoyment when participants’
4

328

expectations were met or positive surprises when participants’ expectations were
exceeded. Of these, 50% (n=9) of comments were about service, e.g., being offered free
wine on a domestic flight. Ambience was the perceived (semantic) characteristic of the
cabin environment such as humane (vs. industrial) or cozy. Most comments in this group
were related to the light (53%, n=8).
‘Satisfaction’ theme was coined to a sense of fulfilment and contentment that resulted
from achieving desired goals with the help of the environmental elements. The theme is
comprised of three groups namely quality, adequacy, and accessibility. Quality comments
referred to the perceived goodness of the cabin in terms of being wholesome, solid and
trustworthy. The seat was mentioned most frequently in this group (46%, n= 17). The ease
of use and efficiency of cabin elements were associated with the perception of adequacy,
of which 61% (n=17) of comments were concerned with the window and the effectiveness
its design in displaying the outside world. Accessibility referred to the reachability of
artefacts/elements such as IFE, which was the subject of most comments in this group
(72%, n=18).
‘Aesthetics’ theme refers to the pleasure experienced through sensory perceptions. These
experiences went beyond the mere visual inputs and included those that were pleasant to
other senses as well (e.g., hearing, taste, smell and touch). The two main groups referring
to the passengers’ perceived aesthetics in the cabin are neatness and style. Neatness
included cleanliness, no tears and wears or absence of unpleasant odours. 41% (n=13) of
comments in this group were concerned with the hygiene. The style referred to the
perception of glamor, elegance, modernity, and luxury of the environment. Most
comments in this group were related to cabin interior design (60%, n=6) in terms of its
colours and patterns.
‘Social’ theme referred to the social interactions among people in the cabin (i.e.,
passengers, flight crew) characterized by social tolerance and social connectedness.
Social tolerance included participants’ tolerance for certain aspects of social contexts such
as behaviours of other passengers. The 45% (n=14) comments on neighbours in this
group showed that the design should facilitate this type of human relationship in particular.
Social connectedness referred to the empathy experienced in participants’ contacts.
Interestingly, the main comments in this group were related to the crew (37%, n=7) and
seat (37%, n=6). The comments on the seat displayed an opportunity for the manufacturer
to address this group. For instance a passenger mentioned that a folding armrest provided
him with the opportunity to share the sitting space with his partner and enjoy traveling
more.
‘Association’ theme included the personal significance of the environment for the
participants and the association of a meaning to its design. The theme comprised two
groups, the first of which is called recognition and evocation and the second is imagination
and symbolism. The former refers to how the environment might evoke a place or a
familiar personal experience. For instance one participant described a comfortable seat as
a “nice salon chair”. The comments on seat (24%, n=5) and IFE (24%, n=5) were
dominant in this group. The latter group referred to perceiving the flight experience as the
reminiscent of an ultimate comfortable experience such as travelling in first class for
someone who had never experienced it before. Here again the seat comments were
dominant (31%, n=4).

DISCUSSION
The results of this study suggest a definition of passenger comfort that takes the
experiential and contextual aspects of the flight into consideration. An experience is highly
personal and subjective by nature and thus any effort towards understanding it calls for indepth analysis and contemplation. For that reason, qualitative data was collected in the
present study in order to explore the in-flight comfort experience.
The experiential aspects of passengers’ comfort experience were described in terms of
their perception of the cabin environment. The perceived ‘peace of mind’, ‘physical
5
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wellbeing’ and ‘proxemics’ were mentioned most frequently in relation to flight comfort.
Those were followed by the perception of ‘satisfaction’ and ‘pleasure’, ‘aesthetics’, ‘social’
and ‘associations’. Figure 1 visualizes the results of this paper in a model that pins the
passenger as the centre piece of the flight experience and positions the comfort themes in
their surrounding space.

Figure 1. A model outlining the experiential aspects of passengers’ comfort in relation to
their surrounding space.
The theme ‘peace of mind’ depicts passenger’s psychological wellbeing while his/her
physical state is represented by the theme ‘physical wellbeing’. Thus these are placed in
the centre of the model with the passenger. ‘Proxemics’ refers to how control and privacy
are perceived within one’s personal space or in Hall’s (1966) terms, the space that
passenger perceives as his. Subsequently ‘proxemics’ is located immediately around the
passenger. The space around one’s personal space is the ‘social’ space that is shared
with others for the duration of the flight. The other four themes cannot be positioned
anywhere in particular as they could be induced due to passenger’s interaction with any
environmental element (at any distance). Thus they are shown by arrows that are
stretched through the entire space. The model is proposed to be used a framework for
designing for passenger comfort.
The results of this study demonstrated passengers’ high concern for ‘peace of mind’,
which implies that psychological comfort is equally (if not more) important as physical
comfort. The perception of ‘proxemics’ should be taken as a potential area for more study
and examination as literature on comfort (or passenger comfort for that matter) has not
previously mentioned any link to this concept. The seat was attributed most frequently in
relation to this theme with respect to both personal space and privacy. This means that
providing passengers with more free space and reasonable distance from others would
potentially enhance their comfort. However, the airlines’ constraints with regard to the
number of seats in the cabin limit the seat size. The results of this study suggest other
solutions when proxemics aspects cannot be tackled through increasing the immediate
space (i.e., seat width). For instance by designing a light or a sign for passengers to
inform the flight attendants that he is sleeping and wish to not be disturbed for food
service. This simple solution, while not requiring drastic changes in the seat design, could
improve the experience of privacy. Another solution includes better separation between
neighbouring passengers, for instance under the arms, at head/shoulder level and in the
leg space.
6
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The theme ‘pleasure’ portrays comfort as an experience with positive and joyful aspects.
Coelho and Dahlman (2002) have previously illustrated a relationship between comfort
and pleasure for automobiles. In the same vein, ‘aesthetics’ was confirmed to be
influential on aircraft passengers’ perception of comfort. A visually (or otherwise) pleasing
design goes a long way in setting a positive impression and elevating one’s mood. The
implications of these two themes for passengers’ experience are evidence that designing
for comfort in the aircrafts should go beyond the mere prevention of physical discomfort.
The same applies to the theme ‘association’. Although not unknown in product design
(Hassenzahl, 2003), this theme has not received particular attention as an aspect of
passenger comfort. Here is an opportunity for airlines and aircraft manufacturers to
connect to passengers on a semantic level. In addition, the knowledge about this theme
could be used by airlines in defining their identity and what they want to project as their
image. A lot of respondents in this study associated their comfort with a feeling of being at
home. The interior or service design could make such impression in numerous ways,
varying from hanging curtains on the windows to serving food in packages with less
industrial look. Finally, the theme ‘social’ is a testament that comfort should be viewed
within a context and that passengers experience comfort while interacting with other
human persona and not in isolation of their seats. A comprehensive design for passenger
comfort should account for these inter-personal relationships.
An issue highlighted by the results of this study is the parallel influences of a single
element on passenger’s experience. For instance, the much acclaimed impact of the seat
on passenger comfort (Vink et al., 2012) is intuitively justified, given that passengers
spend most of the flight duration seated. However, this study demonstrated the pivotal
role of the seat in eliciting various perceptions. The seat was linked to six comfort themes.
Those are ‘peace of mind ’, ‘physical wellbeing, ‘proxemics’, ‘satisfaction’, ‘social’, and
‘association’. An apparent conclusion drawn from this result is that depending on how a
seat is developed (e.g., more adjustability of headrest, effective and built-in storage,
separation from neighbours, or a nice-to-touch material), various aspects of passenger’s
comfort experience could be tackled. Such knowledge could inform the design efforts it
various ways. First, by directing them towards a more human-oriented practice, second,
by providing higher degrees of predictability for the design impacts, and third, through
inputs for more innovative design solutions that clearly capture a particular comfort theme
or group. Future studies should explore the possibility of employing the presented themes
as a means to set design objectives.
In an important statement, Vink, De Looze and Kuijt-Evers (2005b) noted that being
comfortable is not a product’s quality; rather a product becomes comfortable or
uncomfortable when being used in the context. This emphasizes the importance of
considering the contextual element (physical, temporal and social) in designing for comfort.
As discussed in the introduction of this paper, previous studies on passenger comfort
(Vink et al., 2012; Richards et al., 1978) provided valuable information about the
environmental elements (such as seat, legroom, temperature) that effectively correlate
with comfort. This study made a step forward by characterizing the context of passengers’
interaction with those environmental elements in terms of its experiential aspects. This
resulted in identifying the type of perceptions that those should convey in order to
enhance the comfort experience. The elicited comfort themes in this study provide
designers with a unique opportunity to reflect on the particular impacts of the cabin interior
elements on passengers’ experience. It is therefore suggested that those eight themes be
used as a road map for the design of cabin interiors. Indeed the results of former studies
could set priorities for the cabin elements that are subjected to development and change.
Future research should intend to validate the introduced comfort themes and weigh their
significance quantitatively.

7
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CONCLUSION
The present study introduced eight comfort themes in relation to passenger’s experience
in the aircraft cabin. These themes describe how passengers perceive the environmental
cues and consequently experience a level of comfort. Comfort was shown to be related to
not only physical wellbeing, but also psychological, proxemics, satisfaction, pleasure,
aesthetics, social as well as association to familiar experiences. In addition, it was
concluded that psychological aspects of comfort are as important as the physical aspects.
The implication of the results for future design practice was put forward by highlighting the
parallel impacts of the environmental elements (e.g., seat) on various comfort themes.

ACKNOWLEDGEMENT
This study is part of an on-going research project on passenger comfort funded jointly by
Fonds Québécois de la Reserche sur la Nature et les Technologies (FQRNT), Natural
Sciences and Engineering Research Council of Canada (NSERC), and Bombardier
Aerospace.

REFERENCES
Ballendat, T., Marquardt, N., Greenberg, S. (2010). Proxemics interaction: designing for a
proximity and orientation-aware environment. In: Proceedings of Interactive Tabletops and
Surfaces ( ITS '10) (pp.121-130). ACM Press.
Coelho, D. A., Dahlman, S. (2002). Comfort and pleasure. In: P.W. Jordan, P. W., W.S.
Green, (Eds.), Pleasure with products: beyond usability (pp. 321-331). London: Taylor and
Francis.
De Looze, M.P., Kuijt-Evers, L.F.M., Van Dieen, J. (2003). Sitting comfort and discomfort
and the relationships with objective measures. Ergonomics, 46 (10), 985-997.
Fox, R.B. (1999). Air quality and comfort measurement aboard a commuter aircraft and
solutions to improve perceived occupant comfort levels, In: Nagda, N.L. (Ed.), Air quality
and comfort in airliner cabins; Proceedings of ASTM’99 STP 1393, American Society of
Testing and Materials.
Haghighat, F., Allard, F., Megri, A.C., Blondeau, P., Shimokatahara, R. (1999).
Measurement of Thermal Comfort and Indoor Air Quality Aboard 43 Flights on
Commercial Airlines. Indoor and Built Environment vol. 8 (1). 58-66
Hall, E. T. (1963). A System for the Notation of Proxemic Behavior. American
Anthropologist, 65( 5), 1003–1026.
Hall, E.T. (1966). The Hidden Dimension. NY: Anchor Books.
Hassenzahl, M. (2003). The thing and I. In: M. A. Blythe, A. F. Monk, K. Overbeeke, P. C.
Wright, (Eds.), Funology: From Usability to Enjoyment, (31-42). Dordrecht: Kluwer
academic publishers.
Helander, M. G. (2003). Forget about ergonomics in chair design? Focus on aesthetics
and comfort! , Ergonomics, 46 (13-14), 1306-1319.
Pineau, C. (1982). The psychological meaning of comfort. International Review of Applied
Psychology. 31(1982), 271-283.

8

332

Quehl, J. (2001). Comfort studies on aircraft interior sound and vibration. Ph.D. Carl Von
Ossietzky Universitat, Netherlands.
Richards, L.G., Jacobson, I.D., Kulthau, A.R. (1978). What the passenger contributes to
passenger comfort. Applied ergonomics. 9 (1978), 137-142.
Rozendaal, M. C., Schifferstein, H. N. J. (2010). Pleasantness in bodily experience: A
phenomenological inquiry. International Journal of Design, 4 (2), 55-63. From:
http://www.ijdesign.org/ojs/index.php/IJDesign/article/view/742
Slater, K. (1985). Human comfort. IL: Charles Thomas.
Vierra, A.J., Garrett, J. M. (2005). Understanding inter-observer agreement: the Kappa
statistics. Journal of Family Medicine, 37(5), 360-363.
Vink, P., Overbeeke, C.J., Desmet, P.M.A. (2005a). Comfort experience. In: P. Vink
(Ed.), Comfort and design: principles and good practice (pp.1-12), FL: CRC Press.
Vink, P., De Looze, M.P., Kuijt-Evers, L.F.M. (2005b). Theory of comfort. In: P. Vink (Ed.),
Comfort and design: principles and good practice (pp.13-32), FL: CRC Press.
Vink, P., Bazley, C., Kamp, I., Blok, M. (2012). Possibilities to improve the aircraft interior
comfort experience. Applied ergonomics, 43(2), 354-359.

Naseem Ahmadpour
Naseem Ahmadpour is a Ph.D. candidate in Human Factors at the Department of
Industrial Engineering, Polytechnique Montréal. She has received her M.Sc. degree from
the Design and Human Factors division of Chalmers University of Technology. Her
doctorate research is titled “aircraft passenger comfort experience” for which she has
been granted an Industrial Innovation Scholarship (IIS) by Fonds Québécois de la
Reserche sur la Nature et les Technologies (FQRNT), Natural Sciences and Engineering
Research Council of Canada (NSERC), and Bombardier Aerospace. Keen about
understanding human responses to the environment and human-product interaction, her
aim is to develop a theory of comfort that accounts for various aspects of passengers’
experience. Employing the principles of cognitive structure of emotions, she also studies
the appraisal patterns of passengers’ emotional responses to the flight context. Her goal
remains providing designers with practical information to assist them in developing
concepts that evoke positive and pleasurable responses.

Gitte Lindgaard
Professor Gitte Lindgaard, PhD, was until recently director of Carleton University’s Human
Oriented Technology Lab (HOTLab) at Carleton University, Ottawa, Canada where she
held one of only nine of the prestigious Natural Sciences & Engineering Research Council
(NSERC) Senior Industry Research Chairs in User-Centred Product Design, a branch of
Human-Computer Interaction. She is currently Professor in neuroaffective design at
Swinburne University of Technology in Melbourne. In an earlier life, she was Principal
Scientist and Head of the Human Factors team at the Telstra Research Laboratories in
Clayton, Victoria, while also being the Chair of the Computer-Human Interaction Special
Interest Group (CHISIG) of the Ergonomics Society of Australia for many years. She has
published over 240 peer-reviewed papers. She has been Deputy Editor of the
international journal Interacting with Computers and Associate editor on several HCI
journals.

Jean-Marc Robert
9

333

Jean-Marc Robert is a specialist of Cognitive Ergonomics, Cognitive Engineering, and
Human-Computer Interaction. He holds a BA and a Master’s degree in Psychology from
the University of Montréal (Québec) and a doctorate in Cognitive Ergonomics from the
University Paris V (La Sorbonne, France). He has also completed postdoctoral studies in
Human Factors Engineering at NASA-Ames Research Center in California, under a
research grant from the U.S. National Science Foundation. He is full professor at
Polytechnique Montreal, a large engineering school in Quebec. His teaching and research
interests deal with Cognitive task analysis, the design and evaluation of user interfaces,
Usability engineering, User Experience, and Prospective Ergonomics, a branch of
Ergonomics that he created with his colleague E. Brangier (France) and which focuses on
the creation of future things. He is the author of more than 175 publications in books,
scientific reviews and conference proceedings. He is member of the editorial board of
JIPS and RIHMS, reviewer for several scientific journals, evaluator for different research
funding agencies, and member of the scientific committee of several national and
international conferences.

Bernard Pownall
Bernard (Ben) Pownall is a Senior Technical Designer, at Bombardier Aerospace, who
specializes in Aircraft Cabin Design. He is part of interior design integration for the product
development division through customer, engineering and certification requirements. He
brings his experience in customized interior design to help clients develop a seamless
shift from daily life to onboard experiences. Before becoming part of the design integration
team, Ben worked has worked in many divisions of Bombardier where he helped define
the interior requirements on all of the new business and commercial aircraft products. He
has over 3 decades of working with business and commercial aircraft and gathering
knowledge in customer experiences, design and relevant certification requirements. He
believes that the aircraft should be designed from the customer view, from the inside out.

10

334

Ergonomics Information Flow in Product Design: A Case Study
About Handles Used by Turkish Furniture Producers
Yener Altıparmakoğulları, Mimar Sinan Fine Arts University
Ilgım Eroğlu, Mimar Sinan Fine Arts University

Abstract
Ergonomics aspects are usually considered within a product design process from the beginning,
and therefore all possible ergonomics issues should be taken into account in this phase. However,
designers sometimes use readily designed sub-elements (semi-finished products) like accessories,
where the criteria for the evaluation of their ergonomics may differ when they are used as an
element of a new design.
In this paper, it was investigated how the ergonomics evaluation process takes place when
designers tend to use a semi-finished product in their designs. As a case study, furniture handle
production and application is researched, and interviews are conducted among handle producers,
wholesalers/retailers and furniture designers separately. The aim of this paper is to investigate how
ergonomics knowledge is produced and transferred between the phases from the design of
handles to their application in furniture design.

Keywords
Design, ergonomics, information flow

Introduction
Ergonomics is one of the aspects that an industrial designer should consider while designing a
product, as it enables designers to create products that can be used functionally, safely and
efficiently in a reliable way (Karwowski et. al., 2011). It is often discussed whether it is product
designers' responsibility to consider ergonomics related issues (Elton & Morris, 2013) on the other
hand it is often stressed that ergonomics should be considered at design phase in order to come
up with efficient and less costly products (Sagot et. al., 2003); ergonomics constraints can affect
form of the product through certain aspects such as weight texture and shape (Bloch, 1995).
Ergonomics is widely considered as a fundamental element in industrial design practice and
education in Turkey (Eroğlu et. al., 2013). In the referenced article by Eroğlu et. al.(2013), only the
partial results of a survey that was conducted among design students and professionals, were
declared. One of the unpublished results of this survey was about students' and design
professionals' behavior about using semi-finished products (such as buttons, handles, locks etc.) in
their designs, which forms the main scope of this study.
In the mentioned former self structured online-survey, 41 professional designers from various
industries answered the open ended question “Do you ever use semi-finished products for subfunction equipments (like handles, buttons, locks, etc.)? If yes, do you make an ergonomics
evaluation for those parts?”. 31 out of 41 participants declared that they happened to use semifinished products for their design projects. Although only 21 participants declared that they tended
to make ergonomics evaluation, while two of them also mentioned the cost as the main criterion for
their accessory choice.
The scope of this paper is to investigate how ergonomics knowledge is produced and transferred
through semi-finished products’ life-cycle. As a case study, handle design and application to
furniture in Turkey is investigated. The research is carried out among handle producers,
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wholesalers/retailers, and furniture designers separately. The aim of this study was to identify how
ergonomics aspects are evaluated through the processes of production, sales and application.

Ergonomics Standards on Furniture Handles in Turkey
Standards for industrial products are mostly set by TSE (Turkish Standards Institute) in Turkey.
The only relevant standard found for furniture handles is “TSE K 120”, published in 2011. The
standard defines itself as a “criteria for defining the basis for usage, test and control, classification
and market placement of handles and legs used in furnitures”. When looked at the content of this
standard, it can be seen that it mainly defines materials to be used and tests to be made for a
furniture handle; it does not include any specification on ergonomics aspects of handles, their
safety or product-user interaction.
When the literature about the handle ergonomics is looked, it has been observed that most of the
published material act as a recommendation rather than providing a specific approach to
ergonomics standards. Openshaw and Taylor in their study in 2006, recommended at least one
inch clearance between the surface and handle. They also suggested the handle form should be
designed to allow functions of pushing, pulling and gripping easily (Openshaw S., E. Taylor , 2006).
The Washington State Department of Labor & Industries (2002) stated that handles should provide
enough space for gripping of the whole hand, rather than fingers. In another study, it is
recommended that furniture handles' color should be differentiated from their background,
providing a strong contrast, as it may be difficult for elderly people to detect them (Pinto at all,
1997). Also Patkar (2001) stated that a minimum of 10-15 cm should be the determined width for
the the products to be that are to be handled.

Picture 1: Unsuitable choice for function or misplacements of handles can cause
ergonomics problems
As seen in Picture 1, insufficient interaction of users' with handles can cause a number of
ergonomics problems. The example on the left shows two handles positioned too close one
another, creating handling difficulties for the user. In addition, any user carelessness towards
holding two handles at the same time can cause injury on the fingers. The image on the right
shows a lack of grip and routing difficulty.

The Research
Handle producers, retailers/wholesalers and furniture designers are selected as the sample group
of this study, because:
Handle producers have a direct effect on ergonomics aspects of the products
Salespeople may have a role in transferring critical information between producers and
furniture designers
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Furniture designers decide which handle to use in what part of a furniture; and this also has
an effect on final usage of handles
In total 12 handle producers, 12 handle retailers/wholesalers and 12 furniture designers took part
in the study. During the sampling, an effort was made to select producers that sell their products to
retailers or furniture producers. Wholesalers/retailers are chosen because they sell handles which
are supplied from different companies. Therefore, purposive sampling was used as the sampling
method (Robson, 2002).
Interview is an especially good and flexible method when the intention of the researcher is to gain
in depth understanding of the subject area (Robson, 2002). Semi-structured interviews are used as
the main study method. The objectives of this research were to:
Understand if any type of ergonomics knowledge was produced during production, sales
and application process of furniture handles
See if any of the groups had expectations from other groups to produce or pass
ergonomics knowledge
Identify how the ergonomics knowledge is produced (if any) and if it was passed between
groups

PRODUCERS

RETAILERS/WHOLESALERS

FURNITURE DESIGNERS

Product Transfer

PRODUCERS

RETAILERS/WHOLESALERS

FURNITURE DESIGNERS

Potential Information Flows
Figure 1: Product flow and potential information flows for handles
When preparing the interview questions, the aim was to keep the interview session to less than 30
minutes. The participants were encouraged to give verbal expressions regarding the reasons
behind their answers, expect for furniture designers who were interviewed via e-mail. In total, 8
questions were prepared for producers and furniture designers, and 5 questions were prepared for
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wholesalers/retailers. Interviews with producers were held at “16th Intermob Fair” for furniture
industry which was held at Tüyap expo centre at 09 Septembre 2013.. One of the wholesalers was
also interviewed at the same fair, while other retailers/wholesalers were interviewed at their own
stores, mostly located in Çağlayan area in İstanbul. Interviews with furniture designers, however,
were held via email in order to facilitate their participation to the study in accordance their own
schedule. All participants were informed that this study was mainly focused on ergonomics.

The Results
The questions prepared for handle producers and furniture designers were similar. However, in
order to provide a better understanding of the behavior of groups and the overall process, the
results will be presented in” producer - retailer/wholesaler – furniture designer”, respectively.

3-1 Evaluation of Handle Producers
In the first question, handle producers were asked who were involved in the design process of
handles; especially in the phase of defining product specifications and design decisions. All of the
12 producers declared that both handle producers and their customers could define specifications
for a new design project. In addition, six of them mentioned that other products in the market could
affect their design specifications.
In the second question, producers were asked whether they make any ergonomics evaluation
through their design process; 8 of them mentioned that they did. One of the attendees claimed
that they didn’t consider ergonomics aspects as they expressed that their customers didn’t care
about it.
Attendees were asked if they considered functional differences when designing the handles.
Different scenarios were mentioned like pulling a heavy drawer or opening a cabinet door to
indicate possible different functions. Out of 12 attendees, 7 mentioned that no functional diversity
were considered. Among the other five, three of them mentioned that they considered robustness
for different functions. Force distribution, opening direction for different functions were each
mentioned by one attendee. And finally changing the surface finishing according to the
environment that product will be used was mentioned by one producer. Two of the producers
mentioned that they didn’t considered diversity since customers wanted to use same handles for
every furniture they have. One of them also mentioned that they did not need to vary their product
as current drawer runners made it quite easy to pull drawers.
When producers were asked about how they defined dimensions for their products, 11 out of
12 of them mentioned that width of their products were defined with respect to the assembly
standards. They told that the distance of the two screws were multiples of 16mm. When they were
asked about how did they define the distance between handle and the furniture surface (depth), 6
of them expressed that there weren’t any standards for this dimension, therefore they defined it
through trial and error approach. Three attendees indicated there were standards for depth, but
when further investigated it was understood that they weren’t aware of any written standards and
they tended to define their perceived standards themselves through observation. Also there was
not any consistency between the dimensions these three attendees mentioned. One partcipant told
that depth was dependent on cost factor, amount of materials used directly affected the cost.
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Figure 2: Referred “widht” and “depth” of a handle
In the fifth question attendees were asked about if they produced their products with different
ergonomics features for export. Out of 12 producers, 11 told that there were no differences
between countries, and in addition three of them mentioned that their customers could choose the
suitable products from their wide range of handle models. One producer declared that they did
consider different dimensions, providing a specific example like Libyan customers having bigger
hands.
Attendees were asked if they provided any information about the usage of their products
during the sales process; 6 out of 12 producers told that they did not. Four attendees indicated
that they provided information and 2 other producers responded that they provided information only
when they had an opportunity or when they are asked for it. Seven attendees mentioned that their
customers often had experience about their products so they did not need any further information.
Three participants mentioned that they provided information about maintenance of their products.
One of them also said that they aimed to design intuitive products that customers could understand
the manner of use just by looking at them.
Producers were asked if they got any feedback from their customers and if they did any
revisions. Out of 12 producers, 11 indicated that they get feedback and revise their products
accordingly. One of the producers told they didn't get any feedback until then. Six producers
expressed that they made revisions about production defects, 4 of them added that customers
provided feedback about ergonomic issues like sharp edges. One producer especially highlighted
that they didn't get any negative feedback regarding ergonomics.
Through the last question, it was intended to find out if producers consider user groups with
special needs; such as children, elderly people or handicapped people. Six out of 12 attendees
expressed that they did not consider such groups; two of them mentioning these kinds of products
didn not fit their product range. Six attendees told they took these groups into account, but only
one of them gave clue about an overall inclusive approach. On the other hand, six of them only
mentioned children as a group they consider. Four of these producers mentioned they tried to
avoid sharp edges in their regular products for child safety therefore in a more inclusive way. The
other two mentioned children as a target group, when they were reffering to products that were
designed for kids room.

Q

Answer/ Frequency (N: 12)

Reasons Mentioned/ Frequency (N: 12)

1

Both handle producers and
customers may be involved in

Other products in the market could affect their design
specifications (6)
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handle production (12)
2

3

4

5

6

7

8

Ergonomics evaluation is done (8)

N/A

No ergonomics evaluation (4)

Customers do not care (1)

No functional diversity is
considered (7)

Customers want to use same handle for every furniture (2)
Drawer runners facilitate opening drawers (1)

Functional diversity is considered
(5)

Robustness (3)
Force distribution (1)
Opening direction (1)
Surface finishing for different environment (1)

Assembly standards for width (11)

Assembly standards (11)

No standards for depth (6)

Trial-error (6)
Dependent on cost factors (1)

There are standards for depth (3)

Observation (3)

No different ergonomics aspects
for export (11)

Customers can choose from their wide range of products
(3)

Different ergonomics aspects for
export (1)

N/A

No information is given about
usage (6)

Customers do not need extra information as they are
experienced (6)

Information is given about usage
(6)

Information is given about maintenance (3)
Information is given when there is a chance / asked (2)
Customers don’t need extra information (1)
Products are designed in a way that customers could
understand the manner of use themselves (1)

Feedbacks come from customers
(11)

Revisions are made about product defects (6)
Customers provide feedback about ergonomics (4)

No feedbacks from customers (1)

N/A

No consideration of groups with
special needs (6)

People with special needs do not fit product range (2)

Groups with special needs are
considered (6)

Children mentioned as a target group (2)
Children mentioned in an inclusive way (4)

Table 1: Summary for evaluation of handle producers
Summary of the evaluation of handle producers can be seen in Table 1. It can be inferred from the
results that producers tend to cooperate with furniture producers while designing their products.
They mention that they do ergonomics evaluation; but their answers hint that they mostly make this
evaluation to evaluate if the handle is comfortably held and they sometimes do not consider
functional differences. They do not tend to produce different products for different regions. They
mostly mentioned that they have wide range of products and their experienced customers can
choose suitable ones for their certain needs. Feedbacks are mostly about the overall quality,
however it is also not surprising to get a feedback on ergonomics issues. Also producers care
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about maintenance of their products, which gives the impression that producers are mainly focused
on the overall quality and they depend on their customers about choosing the right product in order
not to have an ergonomics problem. Finally some of the producers seem to care for children in an
inclusive way and they consider needs related to children in the handles that are not specific to
child room. However, none of them mentioned a more complete inclusive approach as the only
group they considered seemed to be children.

Evaluation of Handle Wholesalers/Retailers
In the first question, it was asked that if salespeople provided any information to customers
about products during sales process. All of the 12 attendees told that they did. Four of them
mentioned they provided information about surface finishing, 3 of them argued that even if they
gave information and suggestions, customers could insist on buying a certain product. Only 2
attendees indicated that they gave information about ergonomics aspects.
Participants were asked if they received any information from producers for the handles they
are to sell. Six out of the 12 attendees told they did, and rest declared the opposite. Two
salesperson mentioned that they received information about surface finishing. Among the
participants who expressed that they did not get any information, 2 claimed that they did not need
any information anyway since as they already have enough experience.
Salespeople were also asked if their customers wanted to get information about the products
they sold. 10 out of the 12 attendees told that their customers did want to get information about
handles during the sales process. Four of them expressed that customers asked about surface
finishing; other 3 told that they asked for recommendations about certain visual aspects and 2
participants said that customers mostly asked about overall quality. 2 attendees mentioned that
customer wanted to get information on ergonomics aspects.
In the fourth question, participants were asked if they gathered any feedback from customers
and if yes, was it told to the producers. Twelve out of the12 attendees answered that they got
feedback, however 5 of them told they rarely did. 5 of the attendees expressed that the feedback
they frequently got are related to the overall quality and 2 mentioned that they got feedback about
visual aspects. About ergonomics, 2 participants told that they were sometimes informed that
edges of the products were too sharp. Three attendees said that they didn't get feedback about
ergonomics and one indicated that as customers tried products before purchasing, they did not
provide any negative feedback about ergonomics afterwards.
Finally, retailers were asked if producers asked for feedback. Eight out of the 12 attendees told
that producers did not asked for any feedback about their products. One of them mentioned that
the responsibility for the products they sold belonged to them, as they choose which products to
sell. 2 of the attendees said that they were asked for feedback about sales.

Q

Answer/ Frequency (No: 12)

Reasons Mentioned/ Frequency (No: 12)

1

Information about products are
given to customers (12)

Information about surface finishing (4)
Customers can insist buying certain products (3)
Information on ergonomics is given (2)

2

Information about products is
taken from producers (6)

Information about surface finishing (2)

No information about products is
taken from producers (6)

Salespeople have enough experience (2)
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Customers ask for information
(10)

Information about surface finishing (4)
Recommendations about visual aspects (3)
Overall quality (2)
Ergonomics aspects (2)

Customers do not ask for
information (2)

N/A

4

Feedback are taken (12)

Overall quality (5)
Visual aspects (2)
Ergonomics (2)
No feedback on ergonomics; they try before they buy
(3)

5

Producers ask for feedback (4)

Feedback about sales is asked (2)

Producers do not ask for
feedback (8)

Salespeople are responsible for negative outcomes (1)

3

Table 2: Summary for evaluation of retailers/wholesalers
The summary for evaluation of retailers/wholesalers can be seen on Table 2. It can be seen that
salespeople provide information to customers, but they rarely mention ergonomics aspects. There
is not a strong tendency about if dealers ask for information from producers. Some dealers
mentioned that they do not need to, where some of them indicated the reason as they had enough
experience anyway. Customer seem to ask for information about products which are mainly about
the overall quality (including type of surface finishing) and visual aspects. Ergonomics was rarely
mentioned as an issue. Also this tendency seems to continue in the feedback that customers
provide, which hints that the areas of which customers mainly care do not change after the sales
process. However, some dealers mentioned that customers evaluate ergonomics while they buy
those products, so they do not provide any feedback afterwards. Finally, it was understood that
producers rarely ask for feedback, and when they do, it is usually about the sales performance.

Evaluation of Furniture Designers
Furniture designers were asked about who were involved in the design process of the handles
they use. Five out of 12 attendees mentioned that they choose them among the handles which
were provided by their suppliers. Four designers declared they cooperated with producers and 3 of
them said they designed the accessories themselves.
Participants were asked if they made an ergonomics evaluation when they bought/designed
handles. Nine out of the 12 attendees told that they made, and 3 designers declared they did not.
Three participants told visual aspects were more important. One of the participants mentioned that
they rarely evaluated visual aspects.
Designers were asked if they considered functional differences (like pulling, pushing, lifting,
etc) while they were buying/designing a handle. All of the attendees told that they considered
diverse functions. Five of them mentioned that ergonomics was the main reason they evaluated
handles in accordance with different functions.
Participants were asked how did they define dimensions of the products. Seven out of the 12
attendees told that they defined it according to visual aspects. In addition, 7 designers declared
that they considered ergonomics aspects while defining the dimensions. Four also mentioned ease
of production. Robustness, assembly standards and cost were mentioned, each by one attendee.
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For the fifth question, furniture designers explained if they did consider ergonomics standards
regarding the regions they design their products, while selecting/designing handles. Six out
of the 12 participants told they did consider regional standards while others declared the opposite.
The reasons mentioned were functional constraints, quality standards and guidance of customers;
each mentioned by 2 attendees. Also one participant mentioned that they didn't considered such
aspects as they aimed to design their products suitable for mass production.
Designers were asked if they were provided with knowledge about usage of handles. All of the
attendees responded that they were. Five designers expressed that manuals were provided and
one designer told they were supported with presentations.
Participants were asked if they receive any feedback to make revisions about handles they
use in their products. Eleven out of the 12 attendees said they did, and one declared the
opposite.
For the last question, it was asked if they considered any user group with special needs (like
children, elderly, disabled, etc...) while selecting/designing handles they use in their products.
Eleven out of the 12 designers indicated that they did consider such groups. 6 of the attendees
mentioned these groups in an inclusive way, while 4 of them mentioned as target groups. One
attendee told they couldn't consider these groups because of the cost related issues.

Q

Answer/ Frequency (Out of 12)

Reasons Mentioned/ Frequency (Out of 12)

1

Handle producers (5)

N/A

Furniture designers (3)
Both (4)
Ergonomics evaluation is done (9)

N/A

No ergonomics evaluation (3)

Visual aspects are more important (3)

3

Functional diversity is considered
(12)

Ergonomics aspects matter (5)

4

Visual aspects define dimensions
(7)

N/A

2

Ergonomics aspects (7)
Production constraints (4)
Robustness (1)
Assembly standards (1)
Cost (1)
5

No different ergonomics aspects
for
export (6)

Mass production constraints (1)

Different ergonomics aspects for
export (6)

Guidance of customers (2)
Quality standards (2)
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Functional constraints (2)
6

Information is taken about usage
(12)

Manuals are provided (5)
Presentations are made (1)

7

Feedbacks come from customers
(11)

N/A

No feedbacks from customers (1)
8

No consideration of groups with
special needs (1)

Cost is more important (1)

Groups with special needs are
considered (11)

Inclusive approach (6)
Target group oriented approach (3)

Table 3: Summary for evaluation of furniture designers
The summary for the evaluation of furniture designers can be seen on Table 3. It can be inferred
that furniture designers have different behavior about handles they use, as some of them design
handles by themselves, some choose among available products and some do both. Most of the
designers mentioned that they conducted ergonomics evaluation, and designers who declared they
did not make an evaluation since visual aspects were regarded more important. Designers told
they considered different functions and some told they took ergonomics aspects into account. For
defining dimensions, designers frequently consider ergonomics constraints along with financial and
production constraints. There is no strong tendency about considering different ergonomics
standards for different regions. Designers get information about handles mostly through manuals.
Furniture users provide feedback about handles. Finally furniture designers may consider groups
with special needs in an inclusive way.

Discussion and Conclusion
Results derived from interviews hint that in Turkey most of the ergonomics evaluation is done after
the handles are produced. Usually it is suggested that all ergonomics aspects should be
considered at the design phase (Phesant, 2003) , however the results suggest that this may not be
the case for some of the accessories that are used in a design in Turkey.
In the interviews it was highlighted that, while producers design their handles, they mostly
evaluated their products through observation. Even if they declared they also work with furniture
producers, very few mentioned that they considered how the product would be used in the final
product. They seemed to rely on their wide range of products and retailers’/wholesalers’
experience on fitting the suitable handle on a certain furniture.
Retailers and wholesalers seemed to back the idea about producers reliance on them. Many of the
salespeople seem to provide information to customers in order to direct them. Some even mention
that they are responsible about the negative outcomes that derived from misfitted accessories.
Also information flow between sellers and producers also seems to be relying on sellers; because
seller mentioned that producers rarely ask for feedback and producers tell they usually get
feedback from sellers.
Furniture designers seem to have more awareness about ergonomics, since they frequently
mention about it while talking about the reasons behind their choices on handles. This may be an
expected result, as designers and their evaluators seem to have an awareness about ergonomics;
but some of the designers mentioned that other issues (like cost and visual aspects) sometimes
interfered with ergonomics, which is also consistent with the previous study (Eroğlu et. al., 2013).
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To summarize, it can be inferred that not all of the probable ergonomics aspects of a furniture
handle is considered at the initial design process in Turkey. Producers care about some very basic
features, like handling issues, but they rarely define where or how the product will be used. They
mostly mention that their customers (in most cases retailers or wholesalers) have the experience to
direct furniture designers. Salespeople help designers to choose suitable product for their furniture
and provide feedback for producers. There are also cases in which furniture designers work with
producers to design an accessory specific to a project. However, because of the cost related
constraints it is common to use semi-finished products.
For further studies, another research can be made with furniture end-users to analyze any
ergonomics issues caused by misfitted handles to see if this information flow between producers
and furniture designers have any defects. Intention would be to understand if the information flow
is adequate to direct producers to consider a more complete product usage scenario with a more
inclusive approach.
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A Design Process based on Field Research:
An Adjustable Desk for Children in Rural India
Youngchan Jeong, Seoul National University
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Abstract
Learning is an essential element for social, cultural, and economic growth in developing
countries. Effective learning requires education materials like desks, books, and writing
instruments. However, most students in developing countries do not have sufficient
access to these basic materials.
This research examines desk designs for children in developing countries that are having
trouble in learning due to lacking education materials. We conducted field research in the
West Bengal region of India over the past three years. The study was performed using
human centered design (HCD) toolkit developed by IDEO.
Because entire families were living together in a single small room, we found that what
students needed most was study space. The desk we designed uses a folding structure
so that it can be used in small spaces. It is also height-adjustable, making it possible for
any students to use it. Moreover, it is designed for both floor-sitting and chair-sitting
positions to meet the needs of local students.
In this research, we utilize a design process that is based on field research and catering
specifically to local needs to create suitable product for users in developing country. The
findings of this research can apply to students of other developing countries.

Keywords
Adjustable desk; Human Centered Design; Field Research; Research based design
Although education is one of the most important issues in developing countries, students
in poor areas, both socially and economically, are not given the resources required for
learning. Achieving primary education is presented as an important goal in the Millennium
Development Goals set by the UN in 2000.
The most important aspect in providing learning resources is to figure out what the
students need and what benefits them the most. This is important because the optimal
learning resources can be differ depending on the level of the students. As these variables
are dynamic, learning resources should not be provided without understanding the
students. However, most design projects for developing countries design their product and
decide which materials to use from the viewpoint of people not familiar with the local
context. In other words, the circumstances of local people need to be taken into
consideration.
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As providing resources without field research will be more likely to bring them what the
project manager believe to need, it will be likely to be neglected in the end because the
local people do not know well how to use or what to use.
In this research, we determined the needs of students using field research. Methods used
include interviews, house visitations, creating prototypes and conducting a workshop to
gather feedback. Through this process, we managed to devise localized solutions that can
be used locally, giving people the ability to create the products on their own.

Motivation
To conduct this study, we visited a rural area that is located one and a half hours from
Kolkata in the Bengal region of western India. The research was carried out in cooperation
with the Southern Health Improvement Samity (SHIS), one of the largest NGOs in the
region. SHIS has been operating deaf and dumb as well as girls‘ schools for free, to
promote the development of the region and to improve local women rights.
As part of a cooperative project, the authors of this paper were part a research team that
visited schools operated by the SHIS since 2011. The research team is continuously
visiting this area, as part of a volunteer activity program. Thanks to these trips, we came
to realize that the learning environments in SHIS schools and the surrounding areas were
not good. We took this a chance to be able to advance the research and to develop a
solution aimed at improving the learning environment of the region.

Related works
The Need for the Desk
The gap between the rich and the poor is a serious problem in India; it is primarily caused
by its class system and the economic sociological structure (Marilyn, 2006). Students
continuing their education and moving on to senior schools can be a factor in breaking the
vicious circle of wealth only being handed down. Improved education also contributed to
the improvement of human rights and income levels (Marilyn, 2006; Hill & Sandfort, 1995).
It has been pointed out that an overall improvement of the educational environment is
needed for improved academic development; opportunities to learn are relatively limited
for elementary school children in developing countries, which are one of the causes of low
academic achievements in these countries, according to many studies. They also insisted
that individual habits of voluntary learning will help to improve academic achievements
and thus facilitates students continuing their education at senior schools. Despite
individual learning spaces greatly affecting academic results, most researches focus on
building a classroom atmosphere in schools, rather than focusing on individual learning.

Design and Fabrication of the Desk
The size of desks and chairs for students is important, as physical growth can be impaired
by improperly sized products and issues like backaches and arthritis can be caused. In
India, students enroll in school at slightly different ages, meaning that their physical
growth rates cannot be assumed to be consistent. This has to be accounted for when
designing the desk (Ashiedu et. al, 2013; Marilyn, 2006).
Studies on the varying sizes body sizes and growth rates of student indicate that size
groups can be subdivided in three to five levels, with appropriate sizes of desks and chairs
varying in each group. More specifically, other research shows that the posture when
using desks, in conjunction with different factors of body sizes, should influence the
design of chairs and desks. The designs were mainly based on gender, age, grade and
size of body.
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Field Research Methodology
Field researchers mainly use the naturalistic survey method. Even though it is the best
method, other methods are preferable if research is only conducted over a short period,
like in this case. The human centered design (HCD) method is a tool kit that was designed
by IDEO and it is intended to help devise solutions for improving the lives of people in
developing countries in particular. Its effectiveness has been validated by the researchers
who shared their experience on the website ‗ideo.org‘. The HCD method makes use of
products, services, environments, and organizations, and it will help facilitate emotional
interactions between people. Data obtained in this manner can be converted into ideas or
new opportunities and solutions (IDEO, 2009). For these reasons, we chose to use the
HCD method in our research.

Method

Fig 1: Research process.

Human Centered Design Toolkit by IDEO
The HCD toolkit was developed by the consulting firm IDEO; it provides a new solution
specifically for people, non-profits, and social enterprises (IDEO, 2009). The concept
consists of three parts: ‗Hear,' ‗Create', and ‗Deliver'. 'Hear' is the process of listening to
the needs of the people and communities, and 'Create' is the process of finding solutions
on the basis of their needs. The purpose of the 'deliver' phase is to successfully
implement solutions in specific contexts (IDEO, 2009).
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Hear
At first, we conducted various interviews, observation and workshop to gain an
understanding of the local context and educational problems. Based on the HCD guideline,
semi-saturated interviews were performed with eight students from girls' school, eight
students of a deaf school and two teachers of each school. To select participants, we
divided whole students into 3 groups by their socio-economic status. After that, the
participants were randomly selected from each group.
First, we asked the students about relations with friends, their future dreams, and their
education environments. We used a whiteboard to let them draw their daily life patterns,
bypassing language problems and helping us to understand their situations. Then, we
asked the teachers about subjects, preparations of lessons, and classroom environments.
Next, we observed the overall school environment, including the classrooms, corridors,
educational materials and facilities, play grounds and course works.
We also performed group interviews with the students‘ families in their homes, so that we
could understand the education situation in more detail. Starting with the basic information
of a family, we asked about their educational philosophy, the structure of decision-making,
the marriage, and education issues. In addition, we observed the general situation in their
homes, including the living spaces of students, so that we could better grasp the cultural
context.
Lastly, we conducted co-creative workshop to generate comments from local people
including students, their parents, teachers and NGO members. We showed them the
collected interview data and observation results and shared what issues we found to get
more feedback from them.

Create
After we completed first phase, we analyzed the interview data and held a workshop to
generate ideas on how to solve the problem at hand. We developed a number of concepts
in this workshop. Individuals showcased their solutions explained them to other team
members. Then, the research team members chose a variety of desks they thought
addressed the most important issues relevant for primary students.
We then created desk prototypes using agile methods, repeating and reproducing the
design process. Because almost every prototypes needs to be refined several times to
meet the exact need of users. So we also shared our concepts with local people and
received their comments through regular contact with SHIS in India. This input helped us
to enhance our concept and influenced the final shape of the desk. Thus, the design was
at least in part a bottom-up one.
We sent several design drawings to local contacts in India so that they could review them.
After we arrived there, we produced the desk using local materials and workers.

Delivery
The prototype of desk we produced in India was distributed to eight students in both the
girls' school and the deaf school. When visiting their houses to deliver the desks, we
observed how the students were using the desks and interviewed them to evaluate its
suitability in terms of size and weight. After a simple explanation, we investigated how to
use the limited space students had available at home. In addition, an interview about how
the students studied at home was conducted and the desks were assessed.
To observe the students‘ daily usage patterns with minimal observer contamination, we
used the cultural probe method as per the HCD toolkit. (IDEO, 2009) We asked students
to photograph themselves for three days with disposable cameras each time they used
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the desks. The students received various ‗photo-taking missions‘ for all of the 13 different
types of desks. They had missions like ―Where to place my desk‖ and "images of desk in
case of folding the desk". The photos from these missions allowed us to understand how
they used the desk in their daily lives, which is something that cannot be gained purely
from investigators observing the students.
After the cultural probe for ran for three days, we performed a brief survey to review the
desks. It could be rated on a ‗Good / So-So / Bad ' scale and it also included
questionnaires about preference associated with the overall usability, weight and
assembly of the desk. After the survey, we interviewed the students based on their
answers.

Result
Hear
1) Interview
We interviewed 16 students, two teachers, and eight households. Every interview took two
hours and the results are shown in the following diagram.

Fig 2: Profile of students attending the girls‘ school.
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Fig 3: Profile students attending the deaf & dumb school.
The interviews showed four important results:
i. Study behavior.
Students are educated not only through their school but also by private tutors and they
need to take two tests per year. To get a good score, they have to study by themselves at
home, review lessons, and complete homework. However, they study on uncomfortable
wooden beds or on the floor with pencils, notes, and textbooks.
ii. Lack of educational instrument in their house.
Except for the three richest students we interviewed, most did not have a study space
available at their homes. Most of the homes had one or two rooms that were shared by six
to seven family members. There was no space available exclusively for studying as all the
spaces had multiple purposes and were occupied by other family members regularly. In
addition, most of the houses were made of wooden walls and poor fences. Also, almost
half of the structures were open in nature and thus prevented students from concentrating.
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Fig 4: House visit interview
iii. Understanding the purpose for studying
Most of the students have the enthusiasm to study hard for three to four hours per day, on
average. Even though there are many disruptions and the environment is generally poor
for study purposes, most students keep their occupational goals for the future in mind and
are thus intent on attending senior schools.
vi. Parents‘ thoughts
We also interviewed the parents of the students and asked what they wanted their
children to be. They hoped their children would become doctors, teachers, or civil
servants—all of which are occupations that are regarded as successful by society. The
parents of the hearing-impaired students were hoping that their children would work in
tailoring or desktop publishing. We found that the parents wanted to support their
children‘s dream so that they could live without economic burdens; however, most could
not afford the books, reference materials, writing instruments, and the private tutors.
2) Co-creative workshop
By analyzing the results of the interviews, student profiles for both schools were created
(Figure 2, 3). The co-creative workshop continued and the students were invited to vote
on issues they felt were most relevant. The students in each school pointed out that the
main issues were insufficient study materials and the long distance between home and
school.

Create
1) Field study and idea workshop (idea market).
The research team analyzed the results of the field research to design a solution to the
problems that were found. We developed and shared an idea through the idea workshop,
which we called ‗idea market‘. The idea market produced a total of fifteen ideas, for
example, supporting library that everyone in the classroom could use; an entire wall of the
classroom was used as a board for collaborative learning in this case. After considering
the cost of implementation and the local problems we found, we decided to develop a
solution for the ideas associated with the study spaces.
2) Prototyping
The trial and error process of making a prototype went through five phases, beginning
with the idea meeting and continuing with the processes of implementation, production,
test, and evaluation. Whenever a prototype was completed, we received comments from
Indian local members (students, teachers, NGO head) via e-mail and telephone. We also
invited experts of various fields to evaluate the finished prototypes. The comments at each
stage were used to incorporate improvements in the next prototype. The basic
requirements of for the production of the next prototype were as follows:
1) Considering the age range of school students, from 5 years old to 16 years old, we set
the target user of this prototype.
2) When not used, it must be foldable so that it can be stored in narrow spaces.
3) It should be light enough to be moved by the students themselves.
4) Height adjustment must be possible so that any student can use the desk regardless of
his or her physical condition.
Each prototype was crafted with a production and development cost of less than USD 40.
The cost of the final production was targeted to be below USD 20. The desk prototypes
were produced for two months, with each prototype taking one to two weeks.
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Fig 5: Prototype 1, type A (left), type B (right)
The first prototype had two sub-types. Type A was a folding desk designed for a sitting
position. This structure was stable and showed no signs of shaking, but there were two
problems: the viewing screen did not protect the desk properly and the space was not
sufficient to study. Type B was produced later and consisted of two H-shape frames. This
offered an improved viewing screen thanks to the adjustable angle of the curtain and was
very light, but it was not stable.

Fig 6: Prototype 2, Type A (left), Type B (right)
The second prototype also had two types. Type A used a triangle shape to reduce the
weight. During study, space was not perceived to be too limited, but it was difficult to use
in a sitting position because a height adjustment was not possible. Type B was made
using wood instead of PVC. Shaking was reduced a little, but the improvement was not
sufficient for everyday usage.
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Fig 7: Prototype 3
There was only one type of the third prototype. The desk used an adjustable folding
structure, making it easy to store, and the viewing screen was also adequate. The screen
wall allowed posting notes on it during study. By expanding the doors and putting a plate
on them, a study space could be created. The table could be adjusted in height by
grooving four parts. In addition, assembling a supporting post next to the intermediate
plate reduced shaking. However, it was heavy and difficult to produce because drilling the
middle part of the wooden plate was required.

Fig 8: Prototype 4 - window type (A), frame type (B), lap type (C)
The fourth prototype was produced in three variants. The primary goal with this prototype
was to reduce weight while not significantly affecting shaking. Type A used a window
model and type B used a frame. The window type allowed the selection of various heights
by creating a window. We tried to reduce the shaking by placing the support in the lower
part of the desk. The frame type consisted of several wooden sticks that functioned as
frames and replaced the large plates. After reconsidered the sitting habits Indians showed
in their daily life, we created a new version that could be used in the sitting position. This
was labeled as lap type (C).
The drawings of three types of the fourth prototype were sent to India. After arriving there,
each desk was produced using tougher wooden materials. The work was completed with
the help of existing materials and in consultation with the NGO, as well as the staffs of the
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local woodworking shop. The prototypes were evaluated by the local NGO staff, students,
and parents.

Fig 9: Prototype feedback session
The parents submitted the following feedback:
―It is good because of the foldable design, but too unstable.‖; ―It would be better if the
curtains were a little larger.‖; ―It would be better if the desk boards were a little larger.‖; ―It
would be better if the height was more adjustable.‖
The students commented:
―We need more desks.‖; ―It‘s shaky.‖; ―Memo board looks good.‖; ―Convenient to use in
lying position or sitting position on the desk‖
The teachers commented:
―It is useful when using a notebook while reading textbooks.‖ The fifth prototype was
designed by synthesizing the comprehensive advantages of the three types based on the
comments from the local users.
Based on the feedback, we updated the requirements for the desks:
1) The frames in the wooden columns should not shake.
2) The curtain should be wide and spacious. It needs to also function as memo board.
3) The desk should be foldable so that it can be easily stored and the height needs to be
adjustable.
4) Moisture resistance and durability should be improved by coating the desks with paint.
A final prototype (Figure 10) was created based on these principles. A simple design was
developed that can be assembled in less than thirty minutes by connecting the wooden
materials. It should be height adjustable and a memo board should be available both in
the sitting position and on a chair. It should withstand moisture after it is painted.
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Fig 10: Final prototype drawing (left), product of prototype (right)

Delivery and Evaluation
After the desks were delivered, we observed their usage and received comments. As
discussed, most students have no rooms of their own or even space due to a lot of family
members being around while cooking, eating, knitting, and sleeping in the same space.
Even if houses had more than one room, it would be rare for students to able to use the
room alone. It is difficult to study in a bed for a long time because there is only one bed
per room. Thus, we designed foldable desks that allow students to create independent
rooms to study. A feature that attracted attention is that you can open the desk when
studying and then fold it back together. This was received very well because the foldable
nature in conjunction with the ample viewing screen helps students to concentrate on
studying even in the aforementioned conditions.
The height adjustability function was also well-liked from the parents and the students.
Since siblings can use the desks at different height settings, the usefulness of the desks is
increased. Students can also customize tables for both floor-sitting mode and chair mode,
depending on the situation.
However, there were several problems that still need to be addressed. The stability of the
desk was the main issue. Most students still said that the desk was ―too shaky‖. In
addition students that preferred to study in sitting positions commented that the height of
the desk was too high. Further, students also needed space for books and other materials.
The images we received from by the parallel cultural probe showed how the locals used
their desk in practice when no observers were present. Looking through the photos
showed that they were using the area on the outside of the desk because the desk area
itself was too narrow and did not allow opening two books at the same time. Most
students sat on the floor or used the desk while sitting on the floor and few students used
the memo board.
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Fig 11 : Result of Cultural Probe

Discussion
This research focused on two main aspects; the first is the experience of designing
through both field research and communication with local users, and second designing a
desk for children in a developing country. The desks were made locally and distributed to
16 households based included in the field research. During the evaluation by local users,
the following issues were found.
1) Importance of the field research
The local situation makes it difficult to make substantial use of the desks because there is
a lack of personal spaces for study through, as found by our field research. The idea of
creating folding desk was derived from this. This allows students to secure a space for
their own folding desk so that they can study.
Our research showed that Indian families rarely buy furniture due to its price. The furniture,
they buy is often used for a whole life-time. The height-adjustability feature of the desks
was based on this finding; we intend for students to be able to use the desk from a young
age through to adulthood. Without the field research, it would have been difficult to
determine the most significant problems local people have.
2) Localization is important.
Localization is the most important thing for solutions in developing countries. Even though
the solutions were based on field research, the results are useless if the solution cannot
be localized. In the case of the desk, for example, we were trying to figure out a way to
make assembling the desks in local areas possible right at the beginning of our project.
We found that the desks could be manufactured locally if there were no financial hurdles.
This means that a localized product allows for the production of additional desks without
the help of foreign experts.
3) Customized designs are important.
The manufacturing and design process must be repeatable. Sometime the designers‘
intention and the needs of local people do not match perfectly because the designer
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cannot completely understand the local situation and constraints like time and cost factors.
Sometimes it can seem as if products are not providing enough utility despite actually
meeting the local needs. This is why a product evaluation by both locals and experts is
crucial during the prototyping stage. In this study, the final model was produced based in
design iterations that were incorporated feedback from the end users.

Conclusion
The goal of this study was to provide a folding desk for studying to local students in the
West Bengal region of India. The design process started by the research team visiting the
locals to determine design parameters based on the problems we found with the learning
resources students had available locally. This was the first of many visits.
Our field research was conducted using the HCD and the HCI research methodology.
Based on our evaluation of the local context, we designed a desk that was both foldable
and height adjustable; 16 desks were distributed to students for further evaluation and
observation purposes.
We found the value and necessity of field research to meet the needs of local student and
understand local context in designing appropriate product. If designer make a product
without field research, the product would be useless because local people may not accept
the product to several reasons like normal consumer in urban market.
However, the final prototype in this study is still shaky and needs more table space. For
our next study, we would like to visit India again and re-evaluate the desk. In next study,
we try to minimize the cost of this desk (now it is 20US$ each), and we will discuss new
structures and auxiliary furniture which can help using this desk.
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Transforming User Information into User Knowledge: A
Multiple Case Study
Isil Oygur, Bahcesehir University, Turkey

Abstract
This paper reports a multiple case study conducted at six design consultancies from the
fields of architecture, industrial design, and interior design. The data was collected
through short-term field studies at each consultancy. The focus was on exploring how
designers know about users while designing. According to the constructivist learning
theory, the learner is not a passive receiver of information. Instead, learning requires
construction of knowledge from information. In line with this theory, it was observed that in
their design process, designers at studied consultancies did not always utilize the user
information available to them as it is. Instead, designers’ references to users were more
abstract and interpreted in character. Thus, user is a constructed phenomenon in the
design process. There are multiple personal and organizational mediators that play a role
in the construction of designers’ user knowledge. Through these mediators, designers
transform the user information into user knowledge and utilize this user knowledge, which
is in the form of tacit user model, within their design process.

Keywords
User information; User knowledge; User model; Constructivist learning theory
User has been an intense area of study in academia and practice of all design disciplines
over the past 30 years. An increasing number of firms employ design researchers
conducting user research. Many books and articles have been written on different aspects
of user in design (e.g. user-centered design, user experience, user involvement).
Conferences have been held. Communities have been established. Educational programs
focusing on user involvement have been launched. Despite these efforts and resources, a
holistic understanding of user as a design factor and its influence on the act of designing
have yet to be clarified (Boztepe, 2007; Melican, 2000; Sleeswijk Visser, 2009) with
studies exploring the designers in action.
To study the user from a different perspective, this study specifically looks at how
designers learn about the user and uses the constructivist learning theory from education
literature as its theoretical framework. Constructivist learning theory came out as a
reaction to old inscriptive approach to teaching. According to this theory, learning is not
passive absorption of information. Instead, learning is a process of constructing
knowledge (Duffy & Jonassen, 1992; Merrill, 1991; Resnick, 1989; Savery & Duffy,
1996). While knowledge is individually constructed and dependent on one's existing
knowledge and experience, there are also external factors in this knowledge construction
such as context and collaboration (Resnick, 1989; Savery & Duffy, 1996). Thus,
information and knowledge are not the same.
In the context of this paper, learning is the transformation of user information (the
unprocessed user data) into user knowledge (the user information that is tacit to the
designer). The knowledge processing in design is claimed to be distinct from the
knowledge processing in the sciences (Cross, 2001; Lawson, 1990). It is characterized by
abductive reasoning (Kolko, 2010; Rowe, 1987), tacit knowledge (Friedman, 1997), and
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reflective practice (Schön, 1983). A study on designers' user knowledge required a
research design that can yield to collecting data on these characteristics of design. For
this purpose, this study was structured to observe designers in-situ.
Designers working at six design consultancies were observed while they were performing
their every day tasks. 10 business day visits were made to each consultancy. Data was
collected using semi-structured interviews, participant observations, free listing exercises,
project walkthroughs, surveys and document analysis. The studied design fields were
selected to represent different scales of design. The consultancies were from the fields of
architecture, industrial design, and interaction design (two consultancies from each field).
In this paper, the user phenomenon is studied without any focus on the differences
between different design fields (i.e. architecture, industrial design and interaction design).
Instead, the aim was studying design as a discipline. In the time of data collection, three of
the studied consultancies (one from each field) had established departments for
conducting research including user studies. Differences were observed in the designers’
construction of the user in these consultancies compared to the ones without established
research departments. Those differences are reported elsewhere (Oygur, 2012) and the
focus in this paper is not on how design research affects the construction of the user.
I first review the literature that informed this study. In this section, the nature of the design
activity is reviewed together with the constructivist learning theory. The description of the
data collection and analysis processes is followed by the part that reports research
findings and analysis simultaneously (findings from each case study are available in
Oygur 2012). The analysis of the research data is grouped under two sections, one
looking at the user information available to designers and the other focusing on the
construction of designers' user knowledge. The conclusion section summarizes the paper
and indicates possible implications and areas of future research.

Designing and designers’ user knowledge
Design can be described as a creative activity that is shared by a diverse range of
professions (e.g. architecture, fashion design, interaction design, landscape architecture).
Despite its wide area of practice, the activity of design still lacks a clear definition (Lawson
& Dorst, 2009). Through the history of design, scholars (e.g. Archer, 1984; Darke, 1979;
Roozenburg & Eekels, 1995; Ulrich & Eppinger, 2004) offered descriptive and prescriptive
models of the act of designing. These models have served as tools for analyzing the
design activity. However, they have also been criticized for not being easily applicable in
design practice and for neglecting the nature of this activity as it takes place in everyday
practice (Cross, 2001). Today, we still have limited information regarding the “designerly
ways of knowing” (Cross, 2001) as they take place in everyday context.
Although there is no clear definition of how designing takes place, knowledge construction
in design is claimed to be different from the knowledge development in science (Cross,
2001; Lawson, 1990). Some of the ambiguity regarding the design activity comes from the
nature of design problems. Design problems, as some problems from other fields, are illdefined by nature (Buchanan, 1992). Solving these problems require a different approach
to problem-solving. Some of the most cited characteristics of the design activity are the
abductive reasoning it involves, the tacit knowledge it depends, and the reflective practice
it exercises.
Design process is mostly associated with abduction compared to deduction and induction
(Groat & Wang, 2002; Rowe, 1987). Rather than moving from specific to general or
general to specific situations, the development of design solutions involves a creative leap
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through an abduction process. While Cross (1997) observed this moment of abductive
reasoning in his studies, the creative leap is a tacit process. According to Polanyi (1967),
“we know more than we can tell” (p. 4). This is the very essence of tacit knowledge. In
addition to the codified knowledge that designing involves, this internalized tacit
knowledge is at the very core of creative process and explains why it is harder to
describe, explain, teach, and share how designing happens. Schön (1983) describes this
type of problem-solving as “reflective practice.” As soon as a solution is proposed, the
designer evaluates it, defines other problems related to the solution, and proposes a new
solution in answer to the problems. Thus, reflection-in-action as it takes place in design
can be interpreted as a learning process. Designers learn the dimensions of a design
project better as they propose design solutions.
There are similarities between the previously cited characteristics of designing (i.e.
abductive reasoning, tacit knowledge, and reflective practice) and the knowledge
construction as described by constructivist learning theory. Constructivist learning theory
developed over the years with the influence of Piaget (1977), Dewey (1938), Rorty (1991),
von Glasersfeld (1989), and many others as a reaction to the old inscriptive method of
teaching. This theory is built upon the constructivist nature of knowledge development. It
is important to make a distinction between information and knowledge. While information
is explicit, knowledge is processed information (Blackmer, 2005). And, learning is the
transformation of information into knowledge (Duffy & Jonassen, 1992; Merrill, 1991;
Resnick, 1989; Savery & Duffy, 1996). Thus, knowledge is constructed and it is significant
to understand the dynamics of construction process.
According to the constructivist learning theory, learning is personal. Prior knowledge and
experience are central to knowledge construction (Merrill, 1991; Resnick, 1989). “Learning
is a constructive process in which the learner is building an internal representation of
knowledge, a personal interpretation of experience” (Bednar, Cunningham, Duffy, & Perry,
1992, p. 21). There are also external influencers in this learning process. Situated
knowledge affects learning and thus, knowledge construction is context dependent
(Resnick, 1989). Here, the term context is very inclusive and involves both the physical
environment and non-physical issues. The collaboration and active involvement that is
offered by the context plays a positive role in the learning (Savery & Duffy, 1996). In this
pedagogical approach, instructor is not a didactic teacher. Instead, instructors are
participants who facilitate the learning process (Brownstein, 2001). Collaborators (e.g.
students sharing the same classroom) also take role on each other’s learning (Savery
& Duffy, 1996).
Although it has been criticized for its effectiveness compared to traditional approaches to
teaching (Mayer, 2004), today, several types of constructivist learning approaches are
developed and applied under the perspective set forth by constructivist learning theory
(e.g. problem-based learning, case-based learning, and situated learning). Scholars from
design have used this theory to structure their design education (e.g. Gul, Williams, & Gu,
2012; Hmelo-Silver, 2004; Kolodner, 1995; Smith & Smith, 2012). In addition to providing
support in educational context, this theory offers another perspective to study how
knowledge construction in design takes place and how design happens.
According to Lawson and Dorst (2009), “design can be seen as learning” (p. 34).
Designers learn about projects as they design (this is also in line with the theory of design
being a reflective practice as defined by Schön (1983)). Solutions that are proposed also
bring new problems with them. More to the point, designers keep learning as they move
along a design project. Especially in design consultancies that offer design services for a
wide range of artifacts, this learning style is more dimensional. In these consultancies,
designers not only learn about a project as they design but they also learn about different
kinds of projects and different aspects of each project throughout their professional life.
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User is one of the aspects of a design project that designers need to learn about. While
user has always been an important factor in every design project, with the increased
attention to user-centered design practices, user involvement in design, and designing
pleasant experiences, the user phenomenon has increased its significance. In spite its
role in projects; we still have very little knowledge about how designers learn about the
user, or how designers construct user knowledge. Constructivist learning theory has the
potential to bring more clarity to this mental process by giving us the chance to define how
designers build user knowledge in the form of user models.

Methodology
In order to study the research question of "how do designers know about the user?", I took
a qualitative approach. A multiple case study was conducted at six design consultancies
in order to observe a variety of practices in design. The number of consultancies to be
studied was defined based on the research design and time limitations. All the
consultancies are located in the US. In this study, specific consultancies were targeted
based on their firm size, profile, and portfolio. The final selection of the consultancies from
a list of possible candidates was based on convenience sampling. Because of the
confidentially reasons, the name, identity, and any information that can be easily
connected to consultancies were not used in this paper.
In order to render a holistic perspective on design as a discipline, three design fields
working with a range of design outcomes (e.g., space, consumer product, interface) were
selected. Examining diverse design fields was expected to uncover different aspects of
user information processing within design. These fields are architecture, industrial design,
and interaction design. In order to collect comprehensive data and to search for
differences, I studied two consultancies from each field, one with an established design
research department (the ones with the labels ending with 2) and one without (the ones
with the labels ending with 1). As explained earlier in the paper, the focus in the following
analysis is not on the differences between the consultancies with research departments
and those without. Instead, I only reported the commonalities among all six design
consultancies. A short summary of the studied consultancies is included in Table 1 and
detailed description of each case is available elsewhere (Oygur, 2012).
Table 1: The summary of the descriptive information of studied consultancies. The
information does not reflect any branch of the consultancies other than the observed
ones.
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The research design was tested with a pilot study at an architectural consultancy. Any
changes to the data collection tools were made based on this experience (data collection
tools are available in Oygur, 2012). The main research data was collected with 10
business day visits to each consultancy. In this period, I did participant observation of
design teams, conducted semi-structured interviews with designers, design researchers,
and an executive from each consultancy, did project walkthroughs with designers and
design researchers, collected free listing exercises from designers, design researchers,
developers and engineers, conducted surveys with designers, creative directors, and
design researchers, and did document analysis of brochures, marketing materials, and
project related documents. A total of 31 semi-structured interviews, 21 project
walkthroughs, 143 free-listing exercises, and 134 surveys were analyzed.
The primary methodological construct underpinning the analysis process was an adapted
version of grounded theory as defined by Sarker, Lau, and Sahay (2000). Distinct from
other applications of grounded theory, this version gives the researchers the flexibility of
using a theoretical lens while explaining the substantive theory. While following an
inductive analysis process with the steps of initial, focused and theoretical coding, I also
utilized the constructivist learning theory before finalizing my theoretical coding. Codes
from case analyses yielded to thirteen categories that were then utilized for answering the
research question.
As with any qualitative research, the generalizability of the research is a limitation of the
current study as well. My study is based on a snapshot of 10 business day visits
(minimum of 40 hours of observation) at each consultancy. Thus, my findings only
represent the design processes that I got the chance to observe within this time period. It
is also important to note that this study was conducted as part of my doctoral research.
Data collection and analysis required a significant time commitment. Within this
timeframe, changes were made within each of the consultancies and my research findings
do not reflect these changes. Furthermore, the cases (consultancies) I studied might not
be representing how user-centered design takes place in every design consultancy in the
US. My findings should be tested with findings from other consultancies.

Mapping the user information
At the first level of analysis, I looked at the user information that is available to designers.
The projects showed variety at the studied consultancies. In addition to differences among
consultancies, within each consultancy there were also differences in terms of available
user information and the way this information was stored from project to project.
Some of the common objects that embed user information in consultancies were imagery
(including printouts from the internet representing users, their context, etc.), market and
user data available through competitive and comparative products, reports including userrelated data transferred from the client, client’s properties (all graphic, product, and
organizational properties of the client), books, and magazines. The consultancies that had
research department also included research presentations, research reports, video clips,
post-it notes, and photographs. For some projects, the consultancies without research
departments also had these research-based information as they had received it from the
clients or their project-based research consultants. These objects served to store user
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information about existing products, contextual information, constraints, best practices
(e.g. ideal flow, ideal ergonomics), users’ wants and needs. At Arch2, ID2, and IxD2, there
were special project rooms/areas, which were devoted to these objects, while in other
consultancies, these objects were distributed all around the office context.
While the readily available objects and the information they store shows variety from
consultancy to consultancy and from project to project, a closer analysis of these objects
showed that the information stored in these objects can be grouped based on two
qualities: nature and source. These qualities were defined based on the characteristics of
the user information. Each quality extends on a continuum. When these two continuums
are overlapped, it forms a diagram with four quadrants to map the types of objects
available to designers. The mapping on this diagram is based on the user information that
is stored by each object. Figure 1 illustrates this diagram with some examples from the
observed objects.

Figure 1: Mapping the objects that store user information within the studied design
consultancies
The horizontal axis of the diagram communicates the nature quality. Based on the nature,
the user information takes either concrete or abstract forms. Concrete user information is
the information based on real users. On the other hand, the abstract side represents the
information that is not attached to real users. For example, the post-it notes listing users’
quotes on affinity diagrams observed at IxD2 fall into the concrete side. These post-it
notes store the statements from user interviews in the concrete form as they do not
include any interpretation of the designers or the design researchers. On the other hand,
some of the projects in ID2 involved research intense processes. Not all the members of a
project team had the chance to participate in the research phase because of the time and
budget allocations. For those projects, the research team conducted the major part of the
research process and shared their results with the designers in the form of insights
available on easel notes at project rooms (and in research presentations and reports later
in the process). These insights are abstract in nature since they represent an analysis of
the collected user information instead the raw data.
Based on the source, user information is either given or interpreted. On the given end, the
information is stored as it is. On the interpreted end, the information is analyzed from the
perspective of the project. This interpretation is done by the design and/or research
teams. For example, once again looking at the post-it notes of users’ quotes on affinity
diagrams observed at IxD2, this information is a given for designers as they involve
statements from the users that were collected by the research team and shared with the
design team. However, the insights from user involvement processes at ID2 are an
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example for the interpreted user information. For projects in which designers do not
participate in the semi-systematic or systematic user involvement processes, design
researchers collect user information, analyze this information, develop insights from it, and
share this information that is specific to each project based on user research. This type of
user information is interpreted information, although it is not directly interpreted by
designers.
Each type of user information stored in objects that are observed can be mapped at any
point on this diagram based on its nature and source. Another example can be given from
the space programs (the list of space requirements) in the architectural consultancies
Arch1 and Arch2. Space programs represent the plan of the building/interior based on the
allocation of square-footage to each space to be designed while keeping the whole
square-footage of the space within a limit. These programs are developed in close contact
with the client. Thus, they list concrete data (in the form of square-footage) for designers.
The data in space programs are not fully interpreted because they do not provide
definitive clues about the possible design solutions. For these reasons, space programs
are located on the concrete-given quadrant, closer to the interpreted side (compared to
the post-it notes with users’ quotations at IxD2). In comparison to space programs,
imagery (the print-outs/photographs representing the feel of the space to be designed) as
utilized by designers at Arch2 is more interpreted in character. At Arch2, designers sat
together with the client and users and discussed the feel of the space to be designed with
the help of imagery. The final imagery that was selected after these discussions become
the target for designers as they represent the feel/environment the client and the user
wants and needs. Thus, that imagery was more than random selected space examples;
instead they involved an interpretation. At the same time, they were photographs or
printouts from already existing spaces. Thus, they represented concrete information. That
is why the imagery from Arch2 is mapped on concrete-interpreted quadrant of Figure 1.
An example for the abstract-given quadrant is the personas given by the client to the
designers of IxD2 at one of the projects. These personas represent the clients target in
the form of fictional users. There was no real user that this information applied to directly
and therefore they are abstract in nature. These personas were not developed specific for
that project. Instead, the client handed them to the designers in order to communicate
their brand identity. Thus, these represent given information as well. However, there were
also projects at IxD2, which involved the development of personas and user journeys by
the research team. For those projects, the research team conducted user research,
analyzed the collected information, and developed personas as part of research findings.
Thus, the personas were internally developed especially for that project to guide the
designers for specific solutions. They still represent fictional characters. Therefore, the
user information available through these persona documents can be mapped on abstractinterpreted quadrant.

Constructing the user
The diagram and the mapping that are explained in the previous section are helpful in
terms of explaining what I observed in regards to how designers build user knowledge
from user information at studied consultancies. While the objects storing user information
were easily observed within the design consultancies, when designers were asked to
explain the user of their products, their stories were not only based on the user
information stored in these objects. Instead, the designers’ user explanations were filled
with more abstract information including references to other factors. The analysis into the
sources and the construct of these statements/stories about users helped me further
define the designers’ user knowledge, thus designers’ user models.
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The construction of user models is mostly a mental process. Therefore, understanding
how user information is processed into user knowledge was difficult. In order to develop
such an understanding, I went back to literature and found constructivist learning theory
as being helpful for providing some insight to analyze the user knowledge construction of
designers.
According to constructivist learning theory, learning takes place with the construction of
knowledge from information. This construction is individually processed (Duffy &
Jonassen, 1992; Merrill, 1991; Resnick, 1989; Savery & Duffy, 1996). There are multiple
factors effective in this knowledge construction process, for example, context, interaction
with others, instructor, difficulties encountered, prior knowledge (Merrill, 1991; Resnick,
1989; Savery & Duffy, 1996). This constructed and internalized knowledge (not the
recorded information) is associated with problem solving. This type of knowledge is
congruent with the concept of tacit knowledge as described by Polanyi (1958). Tacit
knowledge is not easy to articulate type of knowledge that internally guides human beings.
Based on this description, tacit knowledge can be mapped in the abstract-interpreted
quadrant of Figure 1.
My observations at studied consultancies were in line with the perspective provided by
constructivist learning theory and the concept of tacit knowledge. Rather than only
referring to readily available user information, designers were utilizing stories about some
characters (which corresponds to what is described as user models in the literature (Pruitt
& Adlin, 2006; Suchman, 2007)) in order to explain how their design solutions came to life.
These characters included bits and pieces of several different factors; but overall they
were abstract and interpreted. This observation helped me to posit that user information
needed to be learned in order to be utilized tacitly in the design process. This learning is
characterized with the processing of available user information into the abstract and
interpreted quadrant as illustrated in Figure 2. Through this process, designers internalize
the user information and built tacit user knowledge in the form of user models.

Figure 2: Illustration of the processing of user information into user knowledge.
After defining the processing of user information into user knowledge, I focused on
defining the factors influencing this process. As I explained earlier, in several interviews
and informal conversations with designers about the projects or products that they
delivered, designers referenced some other phenomena in addition to the user
information. These phenomena were observed independent of the existence of user
involvement process in the project. It was possible to group these phenomenon under
seven headings: designers’ personal experiences as a user, their intuition, their
professional knowledge (disciplinary knowledge), previous projects they had worked on,
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their context (the office environment), and the input they receive from co-workers and the
client. I have named these factors as mediators as they are influential in the development
of user knowledge from user information. There are commonalities with some of these
mediators and the effective factors in learning as defined by constructivist learning theory.
For example, there are similarities between the prior knowledge as explained by
constructivist learning theorists and mediators of professional knowledge and previous
projects in design. As personal experience affects learning so does designers’ intuition
and experience as a user becomes a player in user-centered design process. The
influence of environment on learning corresponds to the significance of context as a
mediator in design. The role played by collaborators in learning is performed mostly by coworkers and client in design.
In contrast to user information (which is collected specifically for each project), the
mediators are not necessarily project specific; they come from the designers’ repository of
knowledge. When the sources of these mediators are analyzed, it becomes clear that
these mediators are either individually or organizationally (by the consultancy) defined.
The mediators of context, client, and co-workers are organizationally defined. These are
consultancy specific and the character and influence of these mediators are shared
among the designers of a consultancy. On the other hand, the mediators that are labeled
as previous projects, professional knowledge, experience as a user, and intuition are
individually defined.
Independent from the source of the mediators (individual versus organizational), in several
instances, the user information available through objects was blended with the information
coming from mediators. For example, an architect from Arch2 gave the following
explanation in order to define how they specifically design for their target user group:
“Every project, you bring your own past with you. You do have your own filters of what you
have done in the past, what you have seen, what you have learned from all of your clients.
Then, it always affects how you filter the information you get the next time, the next time
and the next time.” Similarly, an industrial designer from ID2 mentioned the user
information and the mediators to describe the design process of a consumer product. This
designer first started his explanation with the information from their field studies in order to
frame why the users needed the product. When explaining the requirements and
specifications of the product, the designer gave examples from his own experiences as a
user of this product. Through these, the designer defined the user experience that they
targeted to design. While the designer was explaining the success of the design solution,
he once again brought the information from user involvement process and compared the
end user experiences with the design guidelines that were developed as a result of user
research.
The evidence from the above and other interviews and observations helped me to analyze
how designers construct their user knowledge in the form of user models. While the user
information available at consultancy defines the baseline for the user models, it was
blended with the mediators. Through this blending process, user knowledge is
constructed. As explained earlier, the user knowledge can be mapped at the abstractinterpreted quadrant. While blending the user information with mediators, designers are
restructuring their user knowledge and make it move into the abstract-interpreted
quadrant. Figure 3 illustrates this user model construction process graphically. Even the
information that is already located at the abstract-interpreted quadrant is built into the user
model and relocated at a further point at this quadrant. The final user model is a holistic
phenomenon (rather than disconnected user information and mediators). This holistic
phenomenon was mostly in the form of stories and designers utilized these user stories
while explaining their design solutions.
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Figure 3:The illustration of the processing of user information through mediators.
It was also observed that not every user story told by designers was equally coherent.
This situation can be explained with the location of each designer’s user models on Figure
3. While the user information is equally available to designers that are working at the
same consultancy on the same project, the mediators are not, especially the individually
defined mediators (i.e., previous projects, professional knowledge, experience as a user,
and intuition). Because of these mediators, the user model of each designer is mapped on
a different point in the abstract and interpreted quadrant. Also, some part of the
organizational differences among consultancies in terms of user-centered design
approaches and design process can be explained in reference to organizational
mediators.
While it is not the main argument in this paper, it is also worth noting that with the active
participation of designers within the research phase (as it was observed in Arch2, ID2,
and IxD2) two additional mediators come into play. One is collaborative learning and the
other one is contextual information. Also the project rooms in consultancies with research
departments add to the significance of context as a mediator. The further information on
how these mediators and the designers’ active participation in user involvement
processes affect the construction of user knowledge is discussed in another context
(Oygur, 2012).

Conclusion
User, as a design factor, has a great significance on design professions. While some
projects involved little or no user contact, they ended up being successful on the market
because of developing pleasant user experiences. On the other hand, some projects with
intense user involvement process failed on the market because of not meeting users’
wants and needs (Cagan & Vogel, 2002; Cain, 1998; Veryzer & Borja de Mozota, 2005).
These examples show us that user involvement by itself is not enough for developing
pleasant user experiences. This study provides an explanation to the success and failure
of projects through a deeper look into how designers construct user knowledge.
The case studies conducted six design consultancies from three design disciplines (i.e.
architecture, industrial design, interaction design) revealed that the designers’ user
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models are not only depending on the user information that is available to the designers.
Instead, the processing of this information with the help of mediators is crucial in the
character of the user knowledge to be developed. With the help of mediators, initial user
information gains more abstract and interpreted character. This abstract-interpreted
character defines tacit user knowledge for designers to build upon while developing
design solutions. These mediators are either individually or organizationally defined. Even
in the absence of readily available user information, designers utilize these mediators in
the process to develop their user models. Thus, the success and failure of projects
regarding pleasant user experiences depend on user information as much as mediators.
While the effects of the user information and some of the mediators are individually
studied by other scholars, how these all come into play while developing user knowledge
has not been investigated. The findings from this study offer some insights for the practice
of design. The design community has increasingly focused on better integration of user
involvement and design processes. This study shows that the mediators in the process
play a crucial role for better integration. However, current literature and research
concentrate more on advancing user involvement methods and not giving enough
attention to the mediators. As this study brings the mediators to further attention of the
design practitioners, more research on the topic is needed to bring more clarity to the
construction of user information by designers.
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Abstract
This study started with the aim to develop an approach that will help designers create
interfaces that are more intuitive for older adults to use. Two objectives were set for this
study: 1) to investigate one of the possible strategies for developing intuitive interfaces for
older people; and 2) to investigate factors that could interfere with intuitive use. This paper
briefly presents the outcome of the two experiments and how it has lead to the
development of an adaptable interface design model that will help designers develop
interfaces that are intuitive to learn and, over time, intuitive to use for users with diverse
technology prior experience and cognitive abilities.
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A significant section of the older population (65+ years) has difficulties in using modern
consumer products that have complex interfaces and extensive functionalities. Inability to
use modern technologies such as computers, mobile devices, the Internet, and ever
increasing self-care medical devices puts the older population at a disadvantage in terms
of their ability to live and function independently (Czaja & Lee, 2007).
In addition, increasing life expectancy and a decline in fertility rate have resulted in
changes in world demographics over the past two decades. It is estimated that by the year
2050, over 22% of World’s population will be aged 60 and above (Division, 2012). This
trend will also see a proportionate increase in the number of older people in the workforce
(Kooij, Lange, Jansen, & Josje Dikkers, 2008). Shrinking care resources will likely see
older adults working beyond their normal retirement age in most of the developed world
(Hawthorn, 2000).
Coupled with this change in demographics, past decades have seen a substantial
increase in the use of technology in all aspects of daily living. The gradual shift from
hardware-based to microprocessor controlled software-based products has brought a
higher level of abstraction into interaction with products (Docampo Rama, Ridder, &
Bouma, 2001; Hurtienne & Blessing, 2007). Older generations, who grew up with
relatively older technological paradigms, have been left behind. This has resulted in a
digital divide between young and old (Lim, 2009; Westerman & Davies, 2000). Although
the use of technologies such as computers and the Internet is increasing among older
people, an age-based digital divide still exists (Czaja & Lee, 2007). Primary aim of this
research was to bridge this divide by helping designers develop products that are more
accessible for older population. This research hypothesised that designing technological
products that are more intuitive for older people to use can solve this problem. An intuitive
interface requires minimal learning as it mostly relies on prior experience of the users for
effective interaction (Blackler, 2006; Hurtienne & Blessing, 2007).
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Background
Intuitive use
In the context of interaction design, Blackler (2008) and Hurtienne (Hurtienne, Weber, &
Blessing, 2008), based on their extensive literature review of the nature of intuition,
suggest that - Intuitive use of product interfaces involves unconscious use of user’s priorknowledge related to the product in use. In other words, the user is familiar (based on
their earlier encounter with similar products) with different features and functions of the
product (Blackler, Popovic, & Mahar, 2010; Hurtienne et al., 2008). Intuitive use of an
interface can be recognised by the following characteristics (Blackler, 2008): It is fast and
effortless, it is generally non-conscious and does not involve conscious reasoning or
analysis and it is based on relevant past experiences

Prior experience and ageing
Prior exposure and competence with related technologies are essential for intuitive use of
interfaces (Blackler, 2008; Blackler et al., 2010; Hurtienne et al., 2008; Lewis, Langdon, &
Clarkson, 2008; Naumann et al., 2008). One of the important reasons for older people
finding contemporary interfaces difficult to use is their low domain-specific prior knowledge
(Hurtienne, Horn, & Langdon, 2010; O’Brien, 2010). Moreover, prior knowledge of
technology is a lot more variable in older people when compared with younger people.
There are many reasons behind older people being deficient in prior knowledge and more
varied in their capabilities. For example, age-related cognitive degradation (Langdon,
Lewis, & Clarkson, 2007; Lim, 2009), low perceived self-efficacy (Bandura, Freeman, &
Lightsey, 1999; Czaja & Lee, 2007) and cohort effects (Docampo Rama et al., 2001; Lim,
2009).
As people age, they tend to specialise in an area of their choice. Their other interests also
tend to become more focused. Each individual has different needs, professions and
interests, and this brings about the variability in older people (Salthouse, 2010) . Older
people are also slow in adopting new technologies, as they do not see a need to keep up
with technology for the sake of doing so. However, where they see a need, they do
embrace the technology without reservations (Czaja & Lee, 2007). Finally, age-related
cognitive decline slows down acquisition of new knowledge (Bäckman, Small, & Wahlin,
2001). The awareness of this limitation probably also compels older people to be more
selective in determining what they should learn.
These and other related factors results in two issues regarding domain-specific prior
knowledge in older people: 1) the variability in their knowledge and 2) not in pace with
contemporary technology. The other side of the story is that lack of prior knowledge could
lead to low perceived technology self-efficacy, which in turn has the potential for causing
technology anxiety. Both low domain-specific prior knowledge and technology anxiety can
impede intuitive and successful use of complex contemporary technological products.
Difficulties in using technological products in turn feed and amplify their already low
perceived technology self-efficacy. Low technology self-efficacy discourages adoption or
use of new technological products, resulting in low domain-specific prior knowledge. Thus,
this is a vicious, self-perpetuating loop. However, on a positive note, older people are
aware of these limitations and are not averse to embracing new technology when they see
a need for it (Czaja & Lee, 2007).
This study has addressed these issues by conducting two experiments, Experiment 1,
systematically investigated redundancy (the use of both text and icons) in interface design
as one of the strategies that could bridge the variability in older people’s capabilities, and
help them use complex technological devices intuitively and, Experiment 2, investigated
the relationships between technology prior experience, self-efficacy, technology anxiety,
complexity of interface (nested versus flat) and intuitive use in older people. Overall 137
participants between ages 18 to 83 years had participated in this study.
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Research approach
There is a steady increase in research that is also focused on understanding how to
design for older people. However, most of the research available focuses on ageing as a
variable in understanding patterns of technology usage, preferences and difficulties
(Rogers & Fisk, 2010). What is more necessary is research that explains why the age
differences occur. For this reason, it is essential to investigate mediating factors such as
cognitive abilities and experience (Rogers & Fisk, 2010). Addressing this need, this study
was specifically designed to investigate age differences from the perspectives of both
chronological age and cognitive abilities. The outcomes of this study are summarised in
Sections 3.

Summary of findings
The outcomes of two experiments conducted for this study have highlighted that older age
groups, when compared with younger age groups, are very diverse in their capabilities in
terms of technology prior experience and cognitive functioning.
In brief, Experiment 1 investigated redundancy (use of both descriptive text and icons) in
interface design as a strategy for intuitive use by older people (Reddy, Blackler, Popovic,
& Mahar, 2010, 2011). The outcome was surprisingly different from what was initially
hypothesised. Findings suggested that a simple text-based interface was much more
helpful for older people than a redundant interface. One of the reasons emerged was that
this could be due to age related degradation in visual information processing, as both
symbols-based and redundant interfaces are visually more complex to process compared
to text-based interface. Not only did older people use the text-based interface more
intuitively they also made fewer errors compared with their use of the redundant interface.
This implies that they are able to learn the functions of the text-based interface on the task.
This was a highly significant finding as it challenges most of the reviewed literature which
suggested that redundancy in interface would be beneficial for older people and people
with low domain-specific prior knowledge. Results and in-depth discussion of Experiment
1 are published as two papers (Reddy et al., 2010, 2011).
Experiment 2 primarily investigated the relationship between age, technology prior
experience, complexity in interface structure (nested versus flat) and the impact of this
relationship on intuitive use of contemporary technological products (Reddy, Blackler,
Popovic, & Mahar, 2013). As expected, older people took less time to complete the task
on the interface that used a flat structure when compared to the interface that used a
complex nested structure. All age groups also used the flat interface more intuitively
compared with the nested interface. Interestingly, older participants did not make
significantly more errors compared with younger age groups on either interface structures.
Overall, the findings suggest that when the tasks are designed with consideration of the
cognitive limitations of older people, the age differences are minimal for most age groups,
except for the oldest age group (73+), who were significantly slower and used the
interfaces less intuitively; however, they did not make more errors. Results and in-depth
discussion of Experiment 2 is published as a book chapter (Reddy et al., 2013).
From a cognitive processing perspective, both experiments revealed that central
executive function had the most impact on time to complete the task, intuitive uses and
errors. Central executive function is one of the memory systems that are affected by the
process of ageing. Central executive is also involved in learning and the retrieving of
knowledge from long-term memory. Both the experiments showed that some older people,
although reported high domain-specific prior knowledge, did not do well on the task
because they scored low on cognitive measures. In summary, both these experiments
have shown that the use of contemporary technological products is mediated by both
domain-specific prior knowledge and cognitive abilities.
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Facilitating intuitive use for older users
When it comes to implementing approaches suggested by Blackler (2008) and Hurtienne
(Hurtienne et al., 2008) to designing intuitive interfaces for older people, designers face
two major problems. First, because of the complexity of their functions, designing of
contemporary technological products require use of prior knowledge from higher sources
on continuum of knowledge sources (Blackler & Hurtienne, 2007; Hurtienne, 2009).
Knowledge from higher sources on the continuum is not commonly shared in the
population (Hurtienne, 2009). In addition, older people are a very heterogeneous group in
terms of both prior knowledge and cognitive capabilities. Therefore, for designers to find
common knowledge of this target group before developing intuitive product interfaces
could be a very complex and extremely resource-intensive exercise in terms of both time
and money.
Second, there are some models that postulated a structure of prior knowledge and a
process of decision making that suggest how prior knowledge could be applied in
reaching a goal (Blackler, 2008; Hurtienne et al., 2010; Klein, 2005; Rasmussen, Klein,
Orasanu, Calderwood, & Zsambok, 1993). However, little has been determined about how
to elicit prior knowledge from the target users. Although there are some suggested tools to
investigate users’ exposure and competence with technology, they only inform us of what
and how much users know. As this study and other related studies (Lawry, 2012; O’Brien,
2010) have shown, these measures may not be enough. There were occasions where
older participants reported high prior knowledge but scored low on cognitive tasks, and did
not do well on the task times. On the other hand, there were occasions when participants
scored low on technology prior experience and high on cognitive tasks, and did well on
task times.
This finding suggests that it is also important to know, apart from their technology
exposure and competence, how the target users make use of prior knowledge under
different circumstances and situations. A person might have the required knowledge about
a device but, for various reasons, may not be able to retrieve it when required. In
summary, the data from this study and relevant literature suggests that, in practice, it
might be difficult to develop product interfaces that are entirely intuitive to use for a group
of people with diverse capabilities.
On the other hand, it was also observed in this study that many older participants used
controls on the interface non-intuitively/correctly on the first encounter but started using
the same controls intuitively during subsequent encounters. Some of these correct uses
were based on the trial and error process and others were through logical reasoning. In
general, younger participants who scored high on technology prior experience tend to
learn the controls faster or learn intuitively based on the related experiences or reasoning.
Moreover, as Experiment 2 has shown, when the interface was designed to accommodate
limitations of the older users there were very few age differences observed in the number
of errors made. Similarly, in Experiment 1 there were no significant differences between
age groups, in terms of errors, on the text-based interface. In other words, older people
could learn the interface on task when it was designed according to their limitations. This
finding is also supported by other related research that shows that a text-based interface
aids learning of an interface without external help (Camacho, Steiner, & Berson, 1990;
Wiedenbeck, 1999). Keeping these findings in perspective, it might be prudent to aim for
developing interfaces that are intuitive to learn rather than intuitive to use. An intuitive-tolearn interface has potential to counter the variability in prior knowledge and cognitive
abilities over time and, eventually, to make the interface intuitive to use. An intuitively
learnable interface in this context can be defined as ‘an interface that allows a person to
intuitively apply various strategies to learn and to successfully use a unique interface
during first and early encounter’.
In summary, existing methods for developing intuitive interfaces are not effective when
target users have varied cognitive and technological abilities. The data from this study and
related literature suggests that effective use of a product is based on prior knowledge and
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learning on the task, mediated by cognitive abilities. These findings suggest, therefore,
that it would be more practical if product interfaces were built for intuitive learning rather
than intuitive use.

Designing and design methods
Blackler, Popovic, and Mahar (2007) reported that designers found their proposed
conceptual tool for designing for intuitive use difficult to use and overly prescriptive. As
this current study also involves developing an approach for designing interfaces that are
intuitive to learn and use, this section briefly reviews the relevant literature that looks at
the reasons why existing tools/methods are not adequate in meeting current requirements.
Moreover, it is important to note that a basic understanding of design activity and how
designers work contributes to making useful suggestions for the strategies or tools that
can help designers to develop intuitive interfaces for older adults.

Design methods
Over time, a large number of design methods or models have been published and are
usually grouped under the term ‘design methods’ (Cross, 2008). It seems that there are as
many design methods as there have been authors and no two authors have agreed on a
method (Gedenryd, 1998). Some models are descriptive, simply describing the sequence
of steps in designing, and some are prescriptive, suggesting systematic processes to
follow.
The intention of design methods is to bring an amount of control in to the increasingly
complex design and manufacturing process of products, to help in making sure that there
are no costly mistakes due to oversight or omissions (Cross, 2008; Jones, 1984).
However, many designers do not apply design methods because at times they are too
formal, rigid and systematic (Cross, 2008). There is a good reason behind this mistrust:
design methods do not work (Gedenryd, 1998). A comment made by Alexander (1984), in
an interview on design methods, succinctly captures this point of view: ‘…my feeling about
methodology is that there are certain mundane problems which it has solved – and I mean
really incredibly mundane’ (p. 312). Furthermore, Alexander (1984) comments on future
directions in design methodology, stating that: ‘Until those people who talk about design
methods are actually engaged in the problem of creating buildings and actually trying to
create buildings, I wouldn’t give a penny for their efforts’ (p. 313). These and similar
observations made on design methods have shifted the focus from prescriptive models of
design to a greater consideration of design as a cognitive activity (Visser, 2009).

Cognitive process of designers
Designerly ways of ‘knowing’ and communicating differ from scientific approaches (Archer,
1984). In an interesting study, Lawson (2006) compared the way scientists and designers
find solutions to a problem. He found that scientists use a strategy where they
systematically analyse a problem to find an optimal solution. In contrast, designers tend to
explore the problem cursorily, and proceed to suggest a variety of solutions, and settle for
one that is most satisfactory. In other words, scientists use problem-focused strategies
and designers use solution-focused strategies (Cross, 2008).
Many cognitive studies on design observe that reuse of knowledge (from earlier relevant
design experiences) through analogical reasoning is a central approach in design (Bhatta
& Goel, 1997; Casakin & Goldschmidt, 1999; Visser, 1996, 2009). Klein & Brezovic (1986),
in their research on the design process, found that designers seldom use systematic
decision making strategies during practice. Visser (2009) extends this notion by stating
that design activity is mostly opportunistically organised. In other words, designers
approach a design problem in a non-systematic and multi-directional way (could be topdown, bottom-up, in breadth or in depth). The direction they take is based on their subject
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knowledge, information at hand, their representation of design problems and the state of
their design in progress.
Experienced designers solve design problems primarily based on their past experiences
(i.e. intuitively). During the initial stage of a design process, they try to find earlier solutions
that are similar to the present problem, proceed to fine-tune them and see if they could
help them in their present situation. A study by Kim & Yoon (2005) on the cognitive
process of interface designers found that designers base initial design concepts on their
prior experience, reusing elements from earlier designs that are relevant to the current
task. They adopt opportunistic or bi-directional design processes when addressing issues
in design problems that closely match their prior knowledge. Visser (1990, 1996) suggests
that this opportunistic design process is a result of designers cognitively selecting the
most economical actions in solving design problems. She also suggests that when an
activity is opportunistically organised, any system/method that imposes a hierarchical or
structured design process will severely constrain the designer (Visser, 1990).

Strategies for design for older people
Most of the prescriptive design methods are not able to meet their intended objectives
because designers seldom use systematic decision-making strategies during practice
(Klein & Brezovic, 1986; Visser, 2009). In other words, suggesting any rigid external
structure or rules may not produce the desired design outcome. In view of this
observation it was decided to present a possible approach that would allow interested
designers to contextualise the findings of this study with their own requirements, methods
and cognitive process.

Intuitively learnable interfaces as an approach to designing for
older people
The findings from this research suggest that, for a first time encounter with a product
interface cognitive ability and domain-specific prior knowledge are important factors that
will decide the effectiveness of its intuitive use. This research and related literature also
show that, for novice users and users with low prior experience and age-related cognitive
decline, use of a simple text-based interface with flat interface structures would be
beneficial. Text-based interfaces are easier to learn without external help for older people,
and for people with low prior knowledge and cognitive abilities.
However, text-based interfaces offer minimal spatial cues for visual search (Cooper,
Reimann, & Cronin, 2007). This could be a problem for older people, as age-related
decline in visual information processing reduces their ability to search in a cluttered visual
environment (Fozard & Gordon-Salant, 2001; Hawthorn, 2000, 2006). In contrast, symbols
offer strong visual and spatial cues and it is much easier to learn them and to remember
their location in the interface structure. Most of the research supports the view that a
symbols-only interface is more efficient once users have learnt the system (Camacho et
al., 1990; Cooper et al., 2007; Mertens, Koch-Körfges, & Schlick, 2011; Schröder & Ziefle,
2008a, 2008b; Yvonne, 1989). On the other hand, Experiment 1 showed that older people
found the symbols-based interface most difficult to use. Camacho et al. (1990) attribute
this to inherent ambiguity in the interpretations of symbols.
Widenbeck (1999) noticed that, on a redundant interface, people learnt the meaning of
symbols through their textual labels. Redundancy in the context of information
communications is also often suggested for minimising the ambiguity of symbols and for
aiding their comprehension and learning (Wickens & Hollands, 2000; Wickens, Lee, Liu, &
Becker, 2004). Keeping this in mind, it might be better that once the functions of the
interface are learnt on the text-based interface, it could progressively be switched to
redundant interface to help with learning the meaning of the associated symbols; finally,
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the interface could move to a symbols-only based interface for the most effective use of
the interface.
Similarly, although a flat interface structure is good for making information more
accessible, too many options tend to clutter the screen, resulting in more strain on the
limited spatial ability of older people. Here again, it might be better to structure the
options into a simple nested interface once the user learns all the functions of the system
thereby reducing the visual clutter (Miller, 1981).
In practice, these findings strongly support universal/inclusive design paradigms, such as
the multi-layered interface design proposed by Shneiderman (2003), and ordinary and
extra-ordinary interaction developed by Newell (1995). The multi-layered interface
paradigm proposes that interfaces should have different layers of complexity based on the
capabilities of target users. The basic idea behind a multi-layered interface is that a
person can select the interface level based on their current ability and move up the levels
as they acquire more experience with the system. One of the advantages of a multilayered interface is its flexibility to adapt to multiple user categories with varied prior
knowledge and cognitive abilities. Most importantly, it allows users to develop their own
learning curve based on their current abilities (Linn Gustavsson, 2008).
This process also supports Newell’s design paradigm, which suggests that products be
designed for older people first and then extended to use for other age groups. The basic
idea is that, if a product is designed to accommodate (for example) people with low vision,
it not only helps people with low vision but also people with normal vision in a low visibility
condition. A very good example is given in Newell’s (2008) publication: an automobile that
was designed specifically for older people with low mobility later went on to become best
selling car in the United Kingdom.
Until recently, implementation of the multi-layered design paradigm was difficult as most
consumer products had physical controls, and these are very difficult to customise to the
abilities of the user. However, recent trends show that more and more products are using
touch-screen interfaces with minimal or no physical controls. Therefore, it would now be
an appropriate time to embrace a multi-layered interface design paradigm. Moreover,
Experiment 2 also showed that older people are comfortable with touch-based devices
and a simple multi-layered interface structure. Recent research also suggests that,
regardless of their cognitive or physical deficiencies, older people find touch-based
products easier to learn and use (Häikiö et al., 2007; Isomursu, Häikiö, Wallin, & Ailisto,
2008; Taveira & Choi, 2009).

Adaptable interface model for intuitively learnable interfaces
There is some research that compares different implementations of multi-layered
interfaces: static, adaptive, adaptable and mixed-initiative. A static interface is one that
does not change; adaptive interface change is controlled by the system; adaptable
interface change is controlled by the user; and a mixed-initiative interface is a mix of
adaptive and adaptable (Findlater & McGrenere, 2004).
Findlater and McGrenere (2004) found significant support for adaptable interfaces from a
general population sample. They also reported that, although static interface was most
effective, when participants were guided by example, there was no significant difference
between static and adaptable interfaces. In a related and much more recent study, a
multi-layered interface paradigm was tested on small screen device with older participants
(Leung, Findlater, McGrenere, Graf, & Yang, 2010). The outcome of this study (Leung et
al., 2010) suggests that older people benefited most from an adaptable interface. On the
negative side, it was also observed that their performance was affected when the interface
was changed from reduced-functionality to full-functionality. However, this change did not
affect the learning of the full-functionality interface. Overall, Leung et al. (2010) report that
a multi-layered interface had benefitted older participants more than the younger
participants in terms of learning and time to complete the task.
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Based on the literature and the outcome of this research, a multi-layered interface model
is proposed for designing and developing intuitively learnable interfaces (Figure 1).
Although the proposed model illustrated in Figure 1 shows only three layers, in practice,
the number of layers can be varied depending on the complexity of the interface being
designed.
Domain specific
Prior- experience

Interface design
Structure

Functions

Features

Multi
layered

Full

Symbols

Interface design layers

Layer 3

High

Intuitively

Layer 2

learnable
Moderate

Two
layers

Basic

Redundant

product
interface

Layer 1

Low

Flat

Essential

Text

Specificity

Complexity

Extent

Representation

Figure 1: Adaptable interface model for intuitively learnable interface
The core idea of the model is to illustrate how levels of domain-specific prior experience
are related to the levels of complexity of the interface structure, functions and features. A
person with low specific technology exposure and competence will find a flat interface
structure with essential functionality and text-based representation most beneficial for
intuitive learning. On the other hand, a person with high specific technology exposure and
competence may find a multi-layered structure with full functionality and symbols-only
representation more efficient to intuitively learn and use.
In terms of implementation, a platform that allows direct manipulation or touch-based
interaction is essential for allowing smooth transitions between the interface levels. The
interface should be designed with flexibility to vary the complexity of structure from flat to
nested, of functions from essential to full access, and of features from textual
representation to symbols-based representation.
Designers could face some limitations when implementing this model. As Leung et al.
(2010) note, a sudden change from partial to fully functional systems might require
substantial learning. To avoid such problems, transition between the interface levels
should be planned so that it requires minimal learning. However, this issue needs further
research to investigate different methods for changing interface levels in small increments.
Whether the actual multi-layered interface implementation is adaptive, adaptable or
mixed-initiative also needs further investigation to see how older people will cope with
each.

Conclusion
This study was started with an aim to propose strategies to develop interfaces that appear
more intuitive for older people to use. In general, the findings of this study show that older
age groups are more heterogeneous in their capabilities than younger people and that
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their intuitive use of contemporary technological devices is mediated more by domainspecific technology prior knowledge and cognitive abilities than chronological age. This
highlights the fact that the development of entirely intuitive-to-use product interfaces is
extremely difficult mostly due to diversity of older people’s prior knowledge and cognitive
abilities. Indeed, this finding is of enormous importance to the interface design field as it
implies that most of the existing design methods for developing intuitive interfaces may be
ineffective for older users.
The findings of the study do show, however, that when interfaces are developed with
consideration for the cognitive limitations and prior experience of older people, using
simple text-based interface helps older people to learn and, over time, to use complex
technological products more intuitively. This finding, combined with other related research,
leads to the proposal of an adaptable interface design model for intuitive learning as the
most optimal strategy for developing complex technological product interfaces for older
people.
An adaptable interface allows older users and users with low domain-specific prior
knowledge to use a simple text-based, flat-structured interface to help them learn and
successfully use the new product interface during early encounter, and over time, the
interface can progressively be changed to a symbols-based, nested interface for more
efficient use. In other words, this model will help in designing products that are intuitive to
learn and which, over time, are intuitive to use for older people with varied abilities.
An enormous advantage of an adaptable interface model is that it removes the necessity
for developing products specifically for older people. In effect, this provides an economy of
scale to the development of new products. Indeed, most of the current generation touchbased products can be reprogrammed to suit the needs of a wide range of ages and user
capabilities. Above all, what is most significant and encouraging for the field, and people
in general, is that this model has the tremendous potential to finally bridge the digital
divide between older and younger generations.
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Abstract
There is a long history in design study of focusing on designers, but this does not
connect well with industry and the end products of design. With the emerging importance
of user experience (UX), we argue that what is needed is a new kind of design study that
focuses on users, relates to the end products, and results in mutual benefits for research
and practice. It is both “research-based design” and “research through design”. The
design process of iCAN was used to demonstrate a new kind of design study that
combines both design research and design practice. iCAN is an app used in the place of
traditional tools to assist caregivers in developing the cognitive and communication skills
of children with autism. The three phases of the process were UX Research, UX Design,
and UX Testing. They demonstrate the inter-connection between design research and
design practice, and also demonstrate the features of the new kind of design study. We
believe that this is the future direction of design studies, and has benefits for both design
researchers and practitioners.

Keywords
User Experience; Assistive technology; Autism; Caregivers; User Interface.

Introduction
Background
There has been a long history of design studies exploring design thinking using case
studies, interviews, and protocols; however, it wasn’t until recently that we found some
limited design studies specifically focused on users. The emphasis of user experience
(UX) in products, processes, and systems from industry fosters the need to understand
the users’ experience in design studies. Two kinds of research on user experience can
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be found. One is UX research that focuses on the vague front end of the design process
in order to understand the need and expectation of users. The other is UX testing, which
focuses on examining the usability of the products. The results of UX research contribute
to the design of new products, whereas UX testing helps with the modification of a
design in an iterative cycle.

For products with physical components, such as electronic appliances, the resources for
modification are expensive, and so hardly any modification of the design occurs following
user experience testing. On the contrary, the modification of software applications is
rapid due to the relatively low cost of programming. The iterative cycle between UX
design and UX testing is multiple and agile. Therefore, the results of UX testing is closely
connected to design practice. This result has inspired us to produce a new kind of design
study that combines both design research and design practice. We believe that it may be
the first step in a new direction for design studies.

We carried out a design process based on our proposed method in order to demonstrate
the details of the design study and its specific differences. The case is iCAN, a teaching
assistant app for children with autism. It started with UX research and concept design,
which was then followed by a multidisciplinary collaboration between designers and ICT
professionals to produce numerous working prototypes. UX testing was carried out to
examine the usability and UX of iCAN, and to further improve its functionality. After four
cycles of UXD and UXR over three years, we established the business model of iCAN
and put it on the market. The UX research and testing resulted is a full-fledged product,
and thus we use this process as an example of this new kind of design study. Below
describes the background knowledge, the method used, results of the example, and
discussion of the new design study.

Literature review
According to "The Diagnostic and Statistical Manual of Mental Disorders IV (2000),
DSM-4th”, the diagnostic criteria for Autistic Disorder (No. 299.00) are: (A) Qualitative
impairment in social interaction. (B) Qualitative impairments in communication. (C)
Restricted repetitive and stereotyped patterns of behavior, interests, and activities.

Some research mentioned caregiver's stress, Lecavalier (2006) found that parents of
children with autism seem to experience even more stress than parents of children with
other disabilities. Davis & Carter (2008) found that parental mental health is an important
consideration in the study of parenting stress, and that parental depression has a strong
correlation with parenting stress. Moreover, mothers of children with ASD typically report
higher levels of depression than fathers.
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The Picture Exchange Communication System (PECS) is a unique training program, as
shown by Bondy & Frost (1994). It primarily uses picture cards, which have a picture and
description to illustrate an object, an action, or an emotion. The effectiveness of PECS
lies in children with autism being able to use these picture cards to make sentences.
Therefore, they can express to their caregivers what they need or how they feel.

Law, Roto, Hassenzahl, Vermeeren & Kort (2009) defined User Experience (UX) as “the
overall experience, in general or specifics, a user, customer, or audience member has
with a product, service, or event”. Jesse (2006) found that for customers to feel that they
have a good relationship with a company’s service, they must first feel that they have a
good relationship with the product, and that begins with the user experience. Hassenzahl
& Tractinsky (2006) showed that UX is associated with a broad range of fuzzy and
dynamic concepts, including emotional, affective, experiential, hedonic, and aesthetic
variables.

Kientz & Hayes etc (2006-2007) proved that some computer features can help autistic
children learn. These included repetitive teaching and the use of visual images with
sound effects. Adler-Block & Bernhardt etc (2007) showed that in many studies, if
appropriate computer-assisted training is conducted, it can improve the speaking ability,
cognitive ability, and social communication skills of children with autism. Hailpern,
Karahaliosetc & Halle. (2009) proposed the Spoken Impact Project (SIP) system for the
study of five "low-functioning autism patients". They discovered that when sound effects
combine light with shadows and images, it can enhance the low-functioning autism
patients’ willingness to engage in spontaneous oral expression. This breakthrough in the
field of Human Computer Interface (HCI) and autism was not easy to achieve.

Method
The method consists of three design phases, as shown in Figure 2, which include User
Experience Research (UXR), User Experience Design (UXD), and User Experience
Testing (UXT). The process is both research-based design (Mayer, 1999) and researchthrough-design (Zimmerman, Forlizzi, & Evenson, 2007).

Figure 1: User experience design process.
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User Experience Research (UXR)
We used qualitative interviews to understand the teaching experience and problems of
caregivers, which included the parents and teachers of children with autism. UXR can
help in finding the problems associated with the user experience of the current product.
During this phase, the results of UXR are transformed into concept design, which are
then fulfilled by UXD, and subsequently verified by UXT.

User Experience Design (UXD)
Research results were organized so as to develop a conceptual prototype and design a
new teaching material (assistive app) for caregivers and children. In the design process,
it may be necessary to make a few slight modifications to the design, and so users are
allowed to engage in repeated testing, with the user experience of caregivers being
incorporated. By the end of this stage, the assistive app – iCAN – had been fully
developed.

User Experience Testing (UXT)
The caregivers of children consisted of parents and special education instructors. We
examined the different burdens of the caregivers when using "traditional teaching
materials" and using "iCAN". During the four-week deployment, each caregiver
participant was interviewed. The interviews consisted of both individual and semistructured formats, where participants were asked to discuss how they utilized the
system.

Additionally, caregivers were provided with a questionnaire using the five-point Likert
scale, which asked them to provide feedback on the effectiveness of using iCAN
compared to the conventional PECS method that they had previously been using. Finally,
a paired sample t-test was used to compare their questionnaire responses. During the
UXT process, the hypotheses of UXR were examined. This forms the basis for scientific
research. The hypotheses comes from users’ needs and the results contribute to the
product, which is then needed by the users. In turn, this forms the basis for product
development. As a result, this new process is a combination of design research and
practice, and the process is both research-based-design and research-through-design.

Result
In this section, we use the development of iCAN as an illustration of the new kind of
design study. Children with autism can’t fully express themselves because of an
impairment in their brain development. Caregivers often use picture cards and other
teaching materials to teach these children. This allows children with autism to develop
communication and cognitive skills. Caregivers require more patience and love to teach
children with autism because of the greater inconveniences caused by current teaching
materials, which caregivers have to spend a lot of time and effort making.
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One of the most effective pedagogical techniques for assisting children with autism in
better adapting to social life is the Picture Exchange Communication System (PECS), a
tool developed by educational experts in order to assist autistic children in
communicating with others. PECS needs to match the teaching material to the use, but
the usability of traditional teaching material is both complex and time-consuming
including things such as taking pictures, printing, clipping, decorating the cards…etc.,
and the management and retrieval of picture cards becomes inconvenient.

User Experience Research (UXR)
We interviewed two caregivers: one of the caregivers was a special education instructor
and the other was the mother of a ten year old boy (severe autism, no verbal skills). The
ten year old boy doesn't like using traditional teaching materials or picture cards, and
caregivers feel that using them is very inconvenient. We identified several current
problems:

1. Learning:
Caregivers need to help children with autism develop their cognitive and communicative
abilities, but current teaching processes spend a lot of time in simply finding the picture
cards, which results in the lack of sufficient patience to learn. In order to smoothly teach
children pronunciation and sentence structure, a simple and clear classification system is
needed to improve learning efficiency.

2. Teaching Burden:
A large number of picture cards and repeated pronunciation increases the teaching
burden of caregivers because they need to break apart the original set of picture cards
every time. Caregivers hope that children are able to conduct learning and reviewing
independently. Thus, the solution should have the function of saving of sentences, and
repeated playing in order to inspire independent learning.

3. Creation:
The general approach of picture card production with traditional teaching materials
involves computer printing, clipping or decorating the cards, laminating the pictures, and
applying hook tape on the back of the cards. These processes exacerbate the burdens
of caregivers by longer duration of time (Figure 2).

Figure 2: The left figure shows several picture cards, the middle figure shows a large
number of picture cards, and the right figure illustrates that the creation of picture cards is
both complex and time-consuming.
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During this stage, we interviewed several caregivers and found that the major problems
experienced all revolved around the picture cards. The picture cards are widely adopted
in the teaching of autistic children. However, preparing and putting numerous cards in
order is neither easy nor quick. To suit the needs of different children, the caregivers
have to create new picture cards, which is time-consuming. According to these UXR
findings, we aimed to reduce the burdens resulting from making and preparing picture
cards. In the next stage, user experience design, we changed the form of the teaching
material of paper card that into an app which is run on tablets.

User Experience Design (UXD)
We designed a new user experience for caregivers which includes features such as a
clear category system, the ability to make sentences, save sentences, quickly create
picture cards, search…etc. It also includes some special user experience details for
children such as a colorful category, real figures (traditional picture cards have cartoon
figures), a clear interface, sound feedback...etc. Caregivers thought that the use of a
tablet device for teaching children was a good idea because traditional teaching
materials are very heavy and require the handling of a lot of picture cards. If they use a
tablet device, teaching will become easier.

We cooperated with a programmer to develop a new assistive app, called iCAN (Figure
3). iCAN is an app that aims to improve the verbal expression and cognitive
development of children with autism. It resolves the inconveniences of traditional aids for
communication learning, for example, the inconvenience of carrying them and the
complexity of producing them. To alleviate the burden of caregivers, the main functions
include the storage of a large number of communication cards and combinations of
sentences, the recording of frequently used sentences, and the addition and editing of
new cards. With our categorization system and picture card exchange system, iCAN
makes the learning and teaching process effective, efficient, and satisfactory.

Figure 3: iCAN. (Download link: http://bit.ly/1aoGLC9)
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1. Sentence Production:
Caregivers need to prepare a lot of picture cards to teach children how to both
communicate and pronounce words correctly. However, by using the iCAN search and
picture card sentences function, you can save time looking for picture cards, and
pressing the sound button may facilitate the child's ability in speaking practice (Figure 4).

2. Commonly-Used Sentences:
In the past, users had to disassemble a set of handmade picture card sentences and
assemble a new set of sentences, which meant less opportunity for children to practice.
One function of iCAN can save the sound of set sentences to help children repeatedly
practice and play, which in turn helps caregivers avoid spending a lot of effort on
repetitive teaching tasks (Figure 4).

3. Making Digital Picture Cards:
The process of making traditional picture cards requires a lot of time and effort. Through
the tablet app iCAN, caregivers can add new cards by taking pictures with the camera on
a tablet PC, or by importing from its albums. These special features allow for more time
to be spent on nursing children and other things (Figure 4).

Figure 4: The left figure shows the main function interface for sentence production, the
middle figure shows the main function interface for commonly-used sentences, and the
right figure shows the main function interface for making digital picture cards.

Detail of User Experience Design:
1. Method of choosing the picture cards:
Some children with autism experience difficulty in selecting picture cards to make
sentences because of problems with finger muscle development, and so we designed
two methods of picture card selection in iCAN: press and hold and drag. This way,
children with different abilities are all able to use the app.

2. Category column design:
Children with autism use visual memory or color to remember something or somebody.
We added color and little pictures to the category column, which can help children to
select a category. This design detail proved effective in later testing.
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3. Method of page change:
If we use “slide” to change the page, it will conflict with the action of dragging the
selected picture card. We therefore designed a change page button for the interface.

4. Pointer for recording volume:
Users don't always know the sound volume when they record a new picture card.
Therefore, we designed a volume pointer. This lets users know how to control the
volume to ensure that every picture card has the same volume.

5. Hide category columns and sentence columns:
We designed automatically hidden buttons for category columns and sentence columns
for better focus of children when using.

6. Adjust size of picture cards & display a single picture card:
Caregivers recommended that the function to adjust size and change the number of
cards displayed might help children to identify cards easily. If an autistic child does not
have good cognitive abilities, they can switch the display of larger picture card in order to
have a better understanding and prevent interference from other picture cards (Figure 5).

Figure 5: This child is using the “Display a single picture card” function during the
learning process.

The final stage was user experience testing, where we installed iCAN on the tablets and
let caregivers use them. After experiencing iCAN, we interviewed the caregivers to see
whether iCAN was beneficial.

User Experience Testing (UXT)
For the design of our study, our system was used over a four-week period by the
caregivers of eleven children with ages ranging from 5 to 16 years of age, who had been
diagnosed with autism ranging from moderate to severe, and had demonstrated low to
minimal verbal skills. The caregivers of the children consisted of eight parents and three
special education instructors ranging from 26 to 60 years of age (Table 1). All the
participants in our study had prior experience using PECS, and were asked to use our
iCAN system from anywhere between two to five times a week. We were particularly
interested in investigating three specific research issues: (1) The Willingness of Children
with Autism to Learn. ; (2) Reducing the Teaching Burden. ; (3) Reducing the Burden of
Producing Picture Cards.
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Table 1: Overview of the study’s participants. (Parent 1 = P1; Teacher 9 = T9)

1. Willingness of Children with Autism to Learn:
The iCAN system helps to stimulate children’s learning through the playback of recorded
sounds associated with the picture cards. It engages the tactile sense, through the
tapping and dragging of digital artifacts such as the picture cards within the interface,
and the visual sense, through the vibrant graphical display and simple and clear
classification system used to organize sentences. The caregivers have expressed to us
that they observed significant changes in their children after they used iCAN. More
specifically, the children were more expressive and able to communicate their needs
more clearly. Moreover, the caregivers also stated that they noticed significantly
improved verbal abilities in their children (Figure 6).

Figure 6: Impact on the children’s behavior. (1= Strongly Disagree
T-test, * indicates p<0.1

**p<0.005

and ***p<0.005)
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5= Strongly Agree;

P4: After a couple weeks using iCAN, the length of the sentences that he speaks has
increased. In the past, I would ask him about what he wanted to eat many times, and he
would only reply with a single syllable, but now he will click on the picture cards or
sentences in iCAN or even say a sentence...like "I want to eat fries", which never
happened before.

In other words, iCAN is an inviting and appealing environment for children to learn in,
and children can tactically interact with the visuals of iCAN as they process its audio
feedback for a tangible experience.

2. Reducing the Teaching Burden:
The iCAN system appealed to children since they enjoyed clicking on the picture cards
on the tablet screen through the iCAN interface. The children were also attentive to the
interface’s voice feedback, as the repetition of the words to the children by the interface
enabled them to improve their learning progress.

Moreover, we observed children repeating the words after hearing them vocalized
through iCAN’s interface, which allowed them to gauge the accuracy of their
pronunciation. Caregivers also expressed that the recorded voice also produced more
consistency compared to vocalizing pronunciations to the children on the spot, thus
better accommodating the children’s learning (Figure 7):

Figure 7: Results relating to the caregivers' teaching burden. (1= Strongly Disagree
Strongly Agree; T-test, * indicates p<0.1

**p<0.005

5=

and ***p<0.005)

T2: iCAN provides voice feedback. I ask them to speak and then let them click on it to
hear the sound, so they would know whether their pronunciation is correct. I think iCAN
improves their initiative.
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Another feature that appealed to caregivers was iCAN’s ability to store words and
sentences. Caregivers can save these words and sentences in iCAN to enable children
to practice them at a later time. Children can then review picture cards with saved words
and sentences that caregivers wish for the children to reference in conjunction with the
recorded pronunciation, and the children are both visually and aurally stimulated as they
repeat the recorded sounds.

One mother shared with us that her child had originally been unable to express verbally.
She utilized iCAN to repeatedly play back the sentence so that her child could rehearse
the pronunciation. After a couple weeks of use with the system, the mother further
shared that her child approached her bed one morning and said to her, “Mommy, wake
up!" This anecdote was one of many wonderful reports that we received from the families
of children with autism who used our system, as caregivers expressed their joy at
hearing their children communicate with them at greater lengths.

3. Reducing the Burden of Creating Picture Cards:
Although picture cards have served as an essential learning tool for children with autism,
we discovered through our interviews with the caregivers that the process involved in
utilizing picture cards with children has elevated the stress levels of the caregivers.
Purchasing ready-made picture cards that already exist on the market is an alternative to
creating the cards from scratch, but caregivers stated that customizing picture cards
specific to a particular autistic child has proven to be more effective. In the pursuit of
more effectively assisting children with autism in developing their communication skills,
we are left with a problem: caregivers are spending too much time in making these
tangible picture cards. Fortunately, the development phase of our study demonstrated
that iCAN can significantly reduce the time needed to produce picture cards using the
PECS approach (Figure 8):

Figure 8: Results relating to the burden and complexity of teaching material preparation
by caregivers. (1= Strongly Disagree 5= Strongly Agree; T-test, * indicates p<0.1
**p<0.005

and ***p<0.005)
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P0: The design of iCAN is so much better than the old-style picture communication
board; otherwise, I would spend most of my energy and time making the picture cards,
which was the most exhausting part.

T2: With iCAN, I can teach things closer to daily life and closer to real-time. Otherwise, it
will take time to find a suitable image, or I may need to take a photo with a digital camera,
and then print it out, cut it out, laminate, etc. iCAN is faster... it can display the picture
immediately on screen.

Discussion
The development processes of iCAN are threefold: UXR to determine the required
functions for the design process and the hypotheses for the design research in UXT;
UXD to generate the working prototypes for the design process and the actual means by
which hypotheses would be tested; UXT to reveal the existing design problems for
further modification of the design and to test the hypotheses through the design. The
cycle between UXD and UXT should continue until a satisfactory solution is found. Along
the way, many design research proposals may be formulated.
This is a new kind of design study. It requires both qualitative design research in the
beginning of the design process and quantitative design research at the end. It combines
both design research and design practice, and they mutually contribute to one another
for better design and better research. This kind of research can fully utilize the welldeveloped research methods of the design studies community, and can contribute to the
industry and design practice of society.
The enabler of this method is the development of the software industry. The relatively
low cost of software modification enables the cycle between UXD and UXT to happen
quickly. Furthermore, the high possibility of the completion of the software/app by the
researcher/designer enables this new kind of design study to be carried out in schools
and under the limited resources of academics.

Conclusion
The current design process is human-centered design, emphasizing both theory and
practice. With the development of low cost programming, the whole process can be
shortened to fulfill the needs of a research project. Therefore, we can have a new kind of
design study that combines both qualitative and quantitative design research and results
to obtain both better research-based design and better research through design. This
paper illustrates the possibilities and process of this new kind of design study with the
design process of an app aimed at assisting the teaching of autistic children. We believe
that in the future, this may be one of the best design study practices. Furthermore, with
the development of rapid prototyping, the lower cost of modifying physical products will
enable the application of this new design study to products other than software. All kinds
of design may use this method.
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Graphic design: focus on nine professional reflections?
Karel van der Waarde, Graphic Design-Research

Abstract
Graphic designers undertake a wide range of activities in their commercial practice. The
variety presents a rather confusing image of the profession and it is difficult to get a
general view ‘what graphic design actually offers’. A similar difficulty arises in graphic
design education where discussions about the contents of curricula need to be based on a
reliable description of professional practice.
Through observations of practice, and interviews with practicing graphic designers, a set
of common activities, reflections and patterns were distilled. These commonalities were
verified and validated through further interviews, and were compared with the literature on
reflective practice and visual argumentation.
The professional practice of graphic design can be – provisionally – presented in nine
different reflections. Only one reflection – ‘considering a visual configuration’ - is
characteristic for graphic designers. This characteristic reflection can be further
subdivided into three groups: visual elements, visual strategy and visual dialogues.
The description can be used to discuss the role of graphic design in projects and in
education to check if a graphic design curriculum covers all reflections sufficiently. And,
the description provides a direct relation to a theoretical basis: the ideas of reflective
practice and ‘visual argumentation theories’.

Keywords
graphic design practice, reflective practice, investigating professional practice, visual
argumentation.

Introduction: Situation, problem, and approach
A rereading of the five anthologies of “Looking closer” that appeared between 1994 and
2006 shows that there are several remarks about graphic design that still seem to be
applicable in 2013. Comments like ‘it’s difficult to describe what graphic design exactly
covers’, ‘there is a gap between education and practice’, ‘designers design for designers’,
and ‘we need to educate our clients’ seem just as relevant now as ten or twenty years ago.
These loose remarks, based on critical personal views, create an image of a profession
that is not very sure of its position. For most practicing graphic designers, this is not really
a problem. Society clearly needs effective, efficient, and attractive visual communication,
the amount of visual information on screens and on paper still seems to increase, and
commissioners are prepared to co-operate and involve graphic designers.
However, there are a few issues that show that this lack of clarity about professional
practice ought to cause some concern. Below are six examples that illustrate this.
1 - The fuzzy description of the activities of graphic design becomes problematic in
relation to national and European policies. The ‘Creative industry’ is one of the
topsectors and substantial funding is put into this sector to increase market value (DG
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Enterprise, 2012). However, it is unclear how ‘graphic design’ fits into the creative
industry or into European strategies such as ‘design-driven innovation’.
In larger projects, where many different specialists need to work together, the
activities that a graphic designer can perform, or the results that can be expected,
need to be negotiated. For example a package for a medicine needs to conform to all
sorts of standards and requirements provided by legal-, marketing-, production-, and
identity-specialists. The actual role of graphic design in such a team is not clear at the
outset because the activities and effects of graphic design are vague.
Most professions can point directly to a body of established and reliable knowledge.
Lawyers can point to legal systems, and medical doctors to anatomy, physiology, and
pharmacology. Teachers base their work on pedagogy and didactics, and priests can
turn to theology. Graphic designers seem to lack this direct contact between their
practice and a body of published knowledge. Graphic design knowledge seems to be
loosely based on a combination of ‘art history’, ‘aesthetics’, ‘professional business’,
‘design thinking’, ‘printing technology and digital technology’, ‘communication studies’,
and some other fields like semiotics. One of the consequences is that the terminology
is very problematic and opaque (Beirut, 1994).
There is a substantial amount of research on ‘design methods’ (for example Dubberly,
2004) but it is unclear if these methods are used in practice by graphic designers.
The focus of the profession is on refined outcomes, not on the process. Graphic
designers value their work in competitions and awards (Akama & Barnes, 2011), but
can rarely point to concrete performance indicators.
The insecurity about its role and relevance is reflected in educational curricula of BA
and MA-courses. The studio model in which ‘a student’ is taught by ‘a master’ forms
the basis, but clear pedagogical structures from ‘elementary exercises’ to ‘exam
projects’ are rarely available (Poggenpohl, 2012). The exact difference in approach
between BA and MA courses remains difficult to describe, and the added value of a
Graphic Design Masters degree is elusive.

Each of these six examples could be further investigated, and it is relatively simple to add
more examples. It is also fairly easy to find counter examples of graphic designers that do
have a clear description of their activities, that base their work on reliable knowledge, that
apply proven methods, and who measure their effectiveness. And there are of course
many differences in curricula that teach graphic design.
However, the aim of this paper is not to provide a full and detailed review of these issues.
The aim of this paper is to try to develop a description of graphic design practice that can
be used to start to investigate if the issues are related to each other. Without research it is
not possible to indicate how relevant the abovementioned issues are and if the examples
are common practice or exceptions. It is part of ongoing research. Initial results were
published in Visible Language (Waarde & Vroombout, 2012). This article develops some
of the arguments and changes the emphasis of some of the issues.

Exploring graphic design practice
The approach of this paper is to use ‘professional practice’ as a starting point. How do
graphic designers themselves see their relations to policies, methods, a theoretical basis,
and relations with education? The only group who can provide a reliable answer are
practicing graphic designers. Other approaches, such as a literature review, an analysis of
graphic design competitions, a review of museum policies in relation to graphic design, or
a review of blogs-magazines-websites would only provide information ‘about the
profession’. For an initial description, it seemed necessary to collect actual data of current
practice in stead of relying on secondary sources.
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Describing design practice is a fairly common activity (Gero & Kannengiesser, 2004).
There is a whole range of methods to investigate graphic design practice (Tan & Melles,
2010; Akama and Barnes, 2011) and the literature about researching professional practice
is increasing (Green, 2009).
The following description is based on a preliminary analysis of research undertaken in the
Netherlands between August 2007 and May 2012. It is part of an ongoing research project
that aims to describe ‘graphic design practice’. About 150 graphic designers were
approached and interviewed. The sample was selected from a list of about 700 graphic
designers in Breda, the Netherlands. All participants call themselves ‘graphic designer’.
Another 20 interviews were conduced with ‘adjacent professions’ like advertising or
communication consultants. These interviews were used to check if the differences that
graphic designers mention about other professions are perceived in a similar way by
these professions. The investigation used depth interviews as a first step to find out how
graphic design practitioners work in commercial practice. Initial descriptions were shown
and discussed in subsequent interviews. The descriptions were updated according to
these interviews and discussed again. It is clear that many more interviews are necessary
to check the assumptions and results of this project.
The research so far indicates that visual designers seem to follow two main patterns:
‘considering visual configurations’ and ‘professional reflections’. Below follows a brief
description of both patterns.

PATTERN 1: Considering visual configurations
In a project, visual designers undertake three activities:
– they consider visual elements,
– they consider visual strategies,
– and they consider the dialogue between a commissioner and beholders.
These three activities are shown in Diagram 1. As all diagrams, it is a representation to
show the different activities. The stark distinctions and grouping cannot be observed in
reality. However, the grouping makes it possible to map the practical activities of graphic
designers onto specific communication theories. The description of practice is used as the
basis; the relation with suitable theories is a next step.

Activity 1: Considering visual elements
There are only four kinds of visual elements: text elements, image elements, schematic
elements, and ‘inseparable combinations’. Graphic designers choose - and sometimes
make - these elements and combine them. Text elements are shaped through the
conventions of typographical design. Image elements are all visual matters that can be
interpreted as pictures: photographs, illustrations, symbols, etc. Visual elements that do
not have a direct meaning but provide structure and ornaments such as lines, colours,
frames, borders are ‘schematic elements’. And the last group of ‘inseparable
combinations’ are visual elements that are combinations of the other three types but that
must be used as a whole. Examples are logo’s with a brandname, diagrams, and maps.
Graphic designers either use these as complete elements or redesign these as complete
elements. In the digital realm, these four kinds of visual elements are considered in
combination with sounds or movements. Graphic designers are able to make and
combine the visual elements into a single rational artefact.
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Diagram 1: Graphic designers develop visual concepts through a simultaneous
consideration of visual elements, visual strategy and visual dialogues. This process aims
to combine these three forms of visual argument into a single, all encompassing ‘idea’ or
‘concept’.

Activity 2: Considering a visual strategy
Visual strategies combine three aims:
- to clarify the identity of the ‘speaker’ (source: where does the message come from?),
- to represent the information (contents: what is the message?), and
- to structure the information in such a way that it suits the audience (orientation: what are
the expectations of the audience?).
The first aim of graphic design is the need to identify the commissioner or speaker. It must
be made clear – through the use of recognizable visual identity elements – who the
originator of a message is. The second aim is to present the contents of the complete
message into a visual format/structure. The format/structure represents the structure of a
message. And the third aim is to make it possible for a reader/user/beholder to navigate
through a message. People must be able to orient themselves in order to find a starting
point, to decide how to continue, and to decide when to finish. Graphic designers always
have to consider a combination of these three aims when they develop a visual strategy.

Activity 3: Consider the visual dialogue between commissioner
and beholders
The third activity of graphic designers is to consider the positions of commissioners in
relation to the people they want to communicate with. Graphic designers make these
relations visible and enable this dialogue.
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Process: Concept development
These three activities influence each other. For example, making a decision about a
typographic element will have consequences for the visual strategy and the visual
dialogue. And the other way round is considered too. Decisions about the positions of a
commissioner in relation to his/her beholders will influence the design of typographic
elements. (Example: Text set in type that is too large might make a reader looks less
competent and might make a commissioner look paternalistic or authoritative.)
Graphic designers switch continuously between these three activities to achieve a
combination in which all considerations are satisfactorily dealt with in a single visual
configuration. This combination can be called ‘a concept’. Considering all three activities
at the same time is called ‘concept-development’. The distinction between the activities is
based on the interviews: graphic designers talking about their work. It is not based on
direct observation, and it is likely that the three activities cannot be strictly separated.

Theory: Visual arguments
The results of the analysis of the interviews with professional graphic designers indicate
that graphic design practice can in part be described by referring to a specific area in
communication studies: argumentation theories. The three activities that graphic
designers describe seem to be directly related to three classic forms of argumentation:
- The elements and their combinations adhere to visual logic,
- Visual rhetoric determines the visual strategy, and
- Visual dialectics provide the background for the visualisation of the relation between
commissioner and beholder.
This direct link between graphic design and argumentation theories is not surprising if a
main aim of graphic design is ‘to enable communication’ between commissioners and
beholders. However, it is surprising that this relation has rarely been mentioned in the
literature about graphic design.

PATTERN 2: nine professional reflections
The second pattern that was observed and confirmed during the interviews with visual
designers revealed that ‘considering a visual configuration’ is only a part of the activities.
Considering a visual configuration forms the main focus and is characteristic for the
profession, but this cannot be done without undertaking other activities. There are at least
eight other activities necessary to design.
The interviews showed that a graphic design process is not a linear activity of a number of
subsequent and recurrent steps. It is more like a ‘spider graph’, or a ‘web of moves’. The
sequence of considerations is determined by all sorts of influences such as experience,
personal preferences, subject knowledge and skills.
This might indicate that the activities of graphic design professionals could be described
as ‘a web of moves’ as it was suggested by Donald Schön (1983, p 102). Professional
behaviour is characterized by a swift consideration of each move, and frequent switches
between these moves. Each move starts a new reflective activity. Each activity supports
the development of a visual configuration.
Diagram 2 shows this ‘web of nine reflections’. Any starting point is acceptable and could
be used. The starting point in this ‘web of reflections’ is not set beforehand, and this
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starting point might differ per project. It is likely that any start leads directly to the
consideration of other reflections.

Diagram 2: The ‘web of reflections’ shows the activities of graphic designers that are
necessary to make the development of visual configurations possible.

Reflection 1: Considering visual configurations
This is described in the previous section. This is what graphic designers see as the core
of their activities.

Reflection 2: Planning en management
Every project has to deal with financial matters, time-management, and the organization
of activities of different people. This combination needs to be considered through planning
beforehand, monitoring during the project, and evaluation afterwards.

Reflection 3: Presentation and argumentation
Every project must be presented to others to get support and feedback. Meetings with
commissioners, design meetings with peers, test sessions, and planning discussions
require different forms of presentations. In these presentation, it is essential to provide
arguments why a specific visual configuration was developed and which benefits a
configuration could have. Such a presentation must be considered carefully to contain all
the relevant arguments to persuade and make an assessment possible.
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Reflection 4: Evaluation and testing
The evaluation of a design to establish its effectiveness is a separate activity. This can
range from a very informal check with colleagues to a full usability test with tangible
prototypes. At the moment, formal testing is rarely conducted, but most graphic designers
ask for informal feedback.

Reflection 5: Modification for production
In every project, the production facilities, distribution channels, and implementation
strategy must be considered. Opportunities and limitations will influence a visual
configuration and need to be taken into account during a graphic design process.

Reflection 6: Consider a situation
Designers, commissioners and beholders are active within a larger context. This context
encompasses for example languages, financial structures, social structures, political
situation, and a host of other influences that need to be known and considered before
visual information can be developed. For example, in order to design visual information
about medicines, it is necessary to know about the relations between governments,
industry, doctors, insurances, pharmacies and patients. This provides a context that
needs to be used as a basis for the development of a visual configuration.

Reflection 7: Consider problem
Within a particular context, a designer focuses on a specific ‘problematic issue’ with the
ambition to intervene. Selecting a problematic issue from a range of possible problems in
a particular situation needs careful consideration. This defines the initial boundaries of a
project and it provides some assessment criteria during the development. For example,
information about insulin medicines is poorly understood by newly diagnosed diabetic
patients: it’s too much, poorly structured and rarely personalized. This is a problematic
issue that needs an intervention to modify it towards a preferred situation.

Reflection 8: Consider a perspective
The angle to approach a specific problem needs to be considered too. It is likely that there
are many possible approaches to consider a problem. Technological-, economical-,
aesthetic-, ethical-, and sustainable-approaches are examples of different angles to move
towards the alleviation of a problematic issue. For example, if European diabetic patients
need information about their medicines, can we use mobile telephones to support this?
What kinds of information and how exactly?

Reflection 9: Personal development
Before, during and after every project, a designer reflects on the value and suitability of a
project from a personal point of view (‘do I like doing this work?’) and from a company
point of view (‘is this the kind of work that improves my/our profile?’). This reflection
considers if an activity fits into the individual development and/or the development of a
company.
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Process: professional practice
In every project of graphic designers, it is possible to point to each of these reflections.
Not all reflections need to receive the same weight of attention and some might be
considered to be not relevant for a particular project. The time to consider all reflections
varies according to the available time. This can range from a few minutes to iterations of
days or even weeks. From a very practical point of view, it seems possible to calculate the
necessary time and costs for each activity separately. Only the ‘personal development’ is
seen as an investment.

Theory: reflective practitioner
Each of the nine reflections can be trained and evaluated separately. Each reflection
might have its own theoretical background that can be found outside traditional graphic
design theory. Project management, anthropology, selection processes, decision
processes, writing convincing presentations, user testing, and implementation strategies
are part of other professions, and some of these have a substantial theoretical basis. The
central starting point remains the idea of the reflective practitioner who engages in a web
of moves to change situations into preferred ones.

Discussion
This preliminary description of two patterns – considering visual configurations and nine
reflections – seems to cover the research findings of the investigation into the activities of
visual designers in Breda in the Netherlands until now. They show the current state of
professional practice.
One of the very practical results of the description of visual design practice in two patterns
is that this nearly always provokes a fundamental discussion about professional activities.
The patterns and diagrams trigger reactions and channel discussions into fruitful
dialogues about professional graphic design practice. The diagrams suggest that it is
possible to define ‘a professional’ as someone who is capable of considering all
reflections as a coherent activity.
In order to show the practical applicability of both diagrams, it might be beneficial to briefly
reconsider the six examples that were listed at the beginning of this article.
1 – The diagrams can help to show how ‘graphic design’ fits into the creative industry
and into strategies such as ‘design-driven innovation’. The professional addition can
be found in ‘enabling dialogues between commissioners and their relations’ by
providing visual arguments for this dialogue. That is a clear role for graphic
designers within the creative industry.
2 – The role of graphic designers in a team can be negotiated by showing how visual
configurations are related to other activities. The activities and required effects of
each of the activities can be separately discussed within a project.
3 – The diagrams point to a body of established and reliable knowledge for graphic
designers. The first pattern can be directly related to argumentation theories. This is
a specific area within communication studies and might provide an academic home
for the consideration of visual configurations (see for example: Tindale, 2004). The
second pattern can be directly related to theories of ‘reflective practice’. Starting with
the work of Donald Schön, this topic has developed into a sizable area of study. The
combination of both is interesting and worth exploring.
4 – The diagrams show that graphic designers do not use a single design method, but
execute a sequence of activities. In most projects, the sequence and intensity of the
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5–

6–

nine reflections varies. Breaking it down into activities that are actually observable in
professional practice makes it possible to compare how each reflection is
undertaken by different designers. This is an essential condition to establish ‘better
practice’ or ‘best practices’.
Each step in the process – that is: each reflection – can be individually assessed.
The focus of the evaluation of a project can shift from ‘just the visual results’ to a
detailed assessment of each of the reflections. The progress of each reflection can
be established, but it is also clear that each reflection needs its own set of criteria
and assessment tools.
It is possible, based on the two patterns, to build educational curricula of BA and
MA-courses in graphic design. The studio model can be augmented by other forms
of teaching within a structure that leads from novice to inexperienced professional.
Educational projects can be assessed in more detail if they teach and assess each
of these reflections separately as well as in combination.

Conclusions
It is too early to draw firm conclusions and this article should be seen as a small step in a
longer process.
The professional activities of graphic designers seem to fit into two patterns. The first
pattern is the ‘consideration of visual configurations’. Graphic designers work with visual
elements (text, image, schematic elements, inseparable combinations). They consider a
strategy to present a message in such a way that the source (speaker, originator),
contents (message), and orientation (related to the expectations of an audience), and they
consider the ‘dialogues’ between commissioners and their relations.
The second pattern describes nine reflections. In every graphic design project, all nine
reflections need to be considered. It is likely that the skilful combination and choice of the
sequence of these reflections are an indication of the professionalism of a graphic
designer.
A practical benefit of the description of the patterns is that both diagrams seem to provoke
discussions about graphic design that focus directly on the professional activities. A
second benefit is that the patterns directly relate professional graphic design with two
established academic fields. The first pattern can be related to the theory of ‘visual
argumentation’, and the second pattern to the theory of ‘reflective practice’. Both need to
be further investigated, but they are likely to provide a firmer theoretical base for the
activities of graphic designers.
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Point of View as Mediacy of Information Visualization
Soojin Jun, Graduate School of Communication and Arts, Yonsei University, Korea

Abstract
In recent decades, the importance of information visualization has greatly increased in our
daily lives, as it has provided a medium through which to analyze, explore, and express
the meanings of datasets. Although much current research has been devoted to
addressing the process and various types of visualization, information visualization still
lacks the theoretical foundation as a discipline to delineate clearly the complex
relationship among information, audiences, and context. The purpose of this paper is to
investigate how to analyze the complex relationship among information, audience,
purpose, and context. This paper presents a point of view framework that helps to
describe the design strategies used for to create information artifacts in response to
specific design problems. Through examination of the four thematic variations—person,
perspective, mode, and principle—we demonstrate the use of this framework to conduct
analyses of several examples of information visualizations. This paper contributes to the
literature by providing a theoretical framework that models the relationship among
information visualization, audiences, and designers in specific contexts and that provides
a meta-language that can be used and applied by educators to foster students’ thinking
processes and to facilitate in-class critique.

Keywords
Information visualization; mediacy; point of view; narrative
In Wired (2012), Steven Levy wrote the article, “Can an algorithm write a better news story
than a human reporter?” His focus was on how a company can train a computer to write
new articles. The computer algorithm developed by Narrative Science can generate an
update of sports game, a preview of a corporate earnings statement, or a summary of the
election results for Forbes.com or other Internet media powers. This has become possible
thanks to advances in data-mining technology and the availability of open public data or
user-created content. Algorithmic content creation has also begun to transform publishing,
such as Nimble books, in which all of the content of a book is automatically generated by
inputting a set of keywords or topics. In this case, the concept of the author is replaced by
that of an editor or curator.
There is no doubt that automatically created content enables people to easily access an
enormous amount of data in an efficient manner. However, does it help to better
understand its meaning, to serve other purposes, or even to evoke emotional experiences?
Card, MacKinlay, and Shneiderman (1999) argued that the purpose of visualization is
insight, not pictures. As an external aid, visualization helps to expand one’s cognitive
capacity, but its more important goal is to use this insight to discover relationships, make
decisions, and explain ideas (Card et al., 1999). To this end, computer-written products
may offer a shortcut to large sets of data, yet it is not clear whether they can automatically
provide valuable insight into the ever-changing complex data sets in a way that is similar
to the shrewd and distinctive point of view of a human-written story.
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This paper is motivated by the limitation of conceptualizing information visualization as a
mere aggregation of data. In recent years, information visualization has begun to be
applied to numerous disciplines, from computer science and statistics to journalism or
media art, but as a discipline, it still lacks a substantive theoretical framework that would
allow design researchers and educators to model the relationship among information
artifacts, audiences, and designers in specific contexts. By shifting the focus from the
relationship among data points to the relationship among information, purpose, and
context, this paper presents a point of view framework that helps to describe design
strategies used for creating information artifacts in response to specific design problems.
Through examination of the four thematic variations of point of view—person, perspective,
mode, and principle—this paper demonstrates the use of this framework to analyze of
several examples of information visualizations that have been created for a similar
communicative situation. The next section examines the point of view framework in
greater detail and explains why it is relevant to information design.

Related works: point of view
In literary criticism and linguistics, point of view has been conceived as a framework for
the speaking voice in the analysis of narrative texts. The readers’ experience of the story
may vary greatly depending on which viewpoint the story is told from or whether the point
of view is singular or multiple (Ehrlich, 1990, p.2, p.4-6; Auerbach, 1973, p.536). Perhaps
one of the most common uses of point of view can be found in its focus on the narrative
person. For example, the story is told from the person who speaks of himself or herself in
the story (the first- person narrator) or the one who “never speaks of himself/herself but
rather of characters designated by third-person pronouns” (the third-person narrator). In
addition, there is another type called the omniscient narrator who knows everything that
happens in the story but the story is told without a viewpoint of character (Ehrlich, 1990,
p.6).
Although the emphasis on narrative person is still prevalent in the study of point of view,
there have been some shifts from the focus on narrative person to other notions, such as
distance or mediacy as there are some problems or limitations that come from treating
point of view as narrative person (Stanzel, 1986, p.9-10). According to Wayne Booth,
professor of rhetoric and literary criticism, regarding point of view simply as narrative
person is not adequate for discussing any subtle distinctions in point of view or any actual
literary effect to the readers (Booth, 1961, p.60-79). For Booth, the discussion of point of
view can be further enriched by including “differing degrees of presence and of proximity
to the fictional world of the characters.” He offers a critical analysis of point of view
conceived as the degree of distance between the narrator and the implied author,
distance between the narrator and the character in the story, distance between the
narrator and the reader, or the kind of distance, such as moral, psychological or
intellectual (Booth, 1961, p.60-79).
Literary theorist Franz Stanzel also points out the inconsistent use of point of view in
narrative criticism, specifically when its general meaning (‘viewpoint,’ ‘attitude toward a
question’) is not distinguished from its special meaning (‘standpoint from which a story is
narrated or from which an event is perceived by a character in the narrative’) (Stanzel,
1986, p.9). For Stanzel, the distinction between these two meanings is significant for
examining different functions of point of view (deep structure) beyond the narrative form in
the story (a surface feature). In this regard, he argues that “mediacy as the generic
characteristic of narration” consists of three constitutive elements: person, perspective,
mode (Stanzel, 1986, p.47). Fig 1 is Stanzel’s Typological Circle in which each
constitutive element, person, perspective, and mode, is presented by the oppositions in
order to articulate different kinds of mediacy (Stanzel, 1986, p.56).
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Fig 1. The Typological Circle by Stanzel (Stanzel, 1986, p.56).

Fig 2. Modification of Stanzel’s Typological Circle by Jun
For example, mode with two oppositions refers to the way in which the narrator either
“directly conveys information to the reader (teller-character)” or “filters it through the
consciousness of one or several of the characters (reflector-character)” (Stanzel, 1986,
p.141). Depending on the characteristic of person, as identity or non-identity, in terms of
the narrator’s relation to the world, whether he or she belongs to the world of the story” or
“abides in another postulated realm of existence”; perspective is based on the way in
which the narrator perceives the narrated events in the story from an internal or an
external perspective (Stanzel, 1986, p.111).
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While Stanzel’s Typological Circle (Fig 1) is a triadic system in which three kinds of
narrative situations are characterized by the dominance of one constitutive element over
the others, my reconstruction of his framework in Fig 2 attempts to emphasize the
following two aspects. First, Fig 2 centers on the relations between the narrator and three
elements: the fictional characters (person), the fictional reality (perspective), and the
reader (mode). In Fig 1, each element is also based on the various relations, yet its binary
opposition and its relationship to different kinds narrative situations are prominent. Shifting
the focus from narrative situations to relations, I attempt to deconstruct the binary
opposition of perspective, mode, and person in order to explore additional possibilities
under each element. Second, Fig 2 offers three elements as places for discovery in order
to examine the mediacy of information design. Stanzel’s Typological circle also comes
from the examination of differences in mediacy of a proposed narrative, and his model
highlights the relationship of three elements that center on three kinds of narrative
situations. In contrast, the purpose of my modification in Fig 2 is to provide a framework
that would allow us to describe and analyze the diverse use of point of view in the context
of information design in which the narration can take the form of verbal, written or visual
narrative.
There are, however, some missing aspects in Fig 2 in terms of perspective, in the way the
narrator or the reader perceives fictional reality. For Stanzel, a distinction between internal
perspective and external perspective lies in whether “the point of view from which the
narrated world is perceived or represented is located in the main character or in the centre
of events” or whether it is located “outside the main character or at the periphery of
events.” (Stanzel, 1986, p.111-112) While his opposition perspective as it relates to
demonstrating an internal or external view is one way to explore perspective, there is a
limitation to conceptualizing perspective merely as a physical position or as the narrator’s
perception of fictional reality, particularly when the narrator’s ideological view is discordant
with that represented in reality. At this level, it is no longer a difference in perception that
dictates whether the narrator’s belief is in accord or in discord with that of the implied
author or the fictional character in the story; instead it is related to a difference in one’s
ideology or belief.
Take Unilever’s Dove campaign of Real Beauty as an example (Fig 3, Fig 4). In this
worldwide marketing campaign launched in 2004, Dove challenges the stereotypical
imagery of other beauty products, often symbolized by slim and attractive women, by
showing “how our perception of beauty is distorted” by extensive media exposure. Taking
an oppositional stance to the objectification of women in other beauty products campaigns,
the Dove campaign attempts to argue that real beauty comes from the inside resulting
from self-esteem or confidence in oneself. This ideological attitude needs to be
distinguished from perspective, which should instead be named the principle.

Fig 3. Dove campaign of Real Beauty: Onslaught (TV advertisement)
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Fig 4. Dove campaign of Real Beauty (billboard advertisement)

Point of view framework

Fig 5. Thematic variations of point of view as mediacy of information design
Fig 5 illustrates the theoretical framework for this study, which presents four thematic
variations of point of view as mediacy of information design: perspective, person, mode,
principle. This framework will help to broaden one’s understanding of point of view in
relation to its functional aspects that move beyond its focus on narrative person; it also will
contribute to providing a framework that can develop design strategies through an inquiry
into the following questions: 1) What are the nature and the scope of reality presented in
information design? (perspective) 2) From whose point of view is the information
presented? (person) 3) How is the information presented to the reader? (mode) 4) On
what ground is the belief based? (principle). These questions do not represent mutually
exclusive categories for the purpose of analysis. Instead, they should be regarded as
“places” or topics that provide “tools of inquiry” in analysis, exploration, and generation of
various forms of mediacy for information design (Buchanan, 2001, p.75). For example,
some people can consider point of view as the perspective from which individual elements
are structured and visualized while others can focus on the aspect of the person from
whom information is perceived and interpreted. Others might regard perspective as the
mode by which information is reconstructed and experienced through the process of
action in contrast to the principle in which one’s belief or idea is grounded.
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The purpose of this framework is twofold. First, it offers terminology and a theoretical
framework which are relevant in examining diverse uses of point of view as the mediacy of
information design. In fact, point of view is not a new concept, in that its application and
related terminology have appeared in visual studies and social semiotics in the analysis of
levels of meaning in images (e.g.,Kress & Van Leeuwen 1996; Unsworth 2001; Rose
2007). For example, in their 1996 book Reading Images, Kress and Van Leeuwen use the
terms, direction of gaze, distance, and angle, in the context of understanding “a particular
social relation between the producer, the viewer and the object represented,” specifically
by discussing the level of attention and involvement between the viewer and the
participants in the image (Kress & Van Leeuwen, 1996, p.41-43, p.94-98). While these
terms are still useful for analyzing the physical, social and emotional relationships
between the viewer and the represented participants in the image (interpersonal), the use
of point of view could be improved by the discussions of other kinds of relationships
between an image and reality (ideational) or the relationships among the information
components (textual).
Second, this framework is useful to explore a set of design strategies that will be effective
in particular communicative situations through analysis of information design projects. Fig
6 presents a few exemplary sets, which designers can further apply to create various
kinds of emotional effects in the audience experience of a design. For instance, Stanzel’s
constituent person presents the opposition of identity and non-identity to whether the
realms of existence of the narrator are identified with those of the fictional characters, yet
a given list of sets in this category can still be further expanded depending on its focus
within the character. While identity and non-identity illustrate emotional distance between
the narrator and the fictional character, the terms single and multiple focus on the diversity
of voices within a story, particularly on whether information is presented from the
viewpoint of a single person or multiple persons. Therefore, the notions of identity−nonidentity or single−multiple are able to provide different kinds of strategies for examining
the nature of a character.

Fig 6. Exemplary set of design strategies
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In what follows, I will examine ways in which the Point of View framework can be used to
describe design strategies using examples of information design, from charts to interactive
information visualization.

Example Analysis
Perspective: representing with a focus
Information visualization as an academic research discipline began with its focus on
“displaying structural relationships and context that would be more difficult to detect by
individual retrieval requests.” (Robertson, Card, & Mackinlay, 1993, p.65) Traditional
information visualization systems are designed to perform analytical tasks for expert use;
yet their use has now been extended to visualize data in everyday lives, for functions
ranging from social connections to artistic purposes (Card, Mackinlay, & Shneiderman,
1999).
Perhaps one of the most common applications of point of view in information visualization
can be found in the use of perspective. Simply put, perspective refers to the viewer’s
physical location in relation to the reality that is represented. When presenting some data
sets that are selected from reality, the use of perspective can be associated with looking
at the same data in different ways, specifically through different types of representation or
through different structural representations. The choice of particular structures and forms
of representation is based on the choice of the various properties from reality that are
reflected in the corresponding information visualization, as well as the purpose and the
emphasis of different types of representation. For example, a person’s monthly expense
data can be represented by a pie chart, a bar graph, or a line graph. Choosing a pie chart
rather than a bar graph should not be regarded as a selection of a different type of
representation; rather, each selection provides a different perspective of the same data,
emphasizing in one case the comparison among different expense categories (pie chart)
and in the other case the changes in expenses over time (line graph).
The use of perspective to illuminate differing aspects of data can be also found in
interactive visualization methods, such as focus + context techniques or dynamic queries.
While static charts provide a single perspective on data, interactive visualization methods,
such as focus + context techniques or dynamic queries, allow users to shift the
perspectives of the data, employing real-time manipulation or interactive graphics over
time, depending on their focus in maintaining the context of the whole. For example, the
hyperbolic browser visualization, one of the focus + context techniques, demonstrates one
way of presenting a detailed view, by maintaining the overall structure in the context of
visualizing large hierarchies, such as organizational charts (Lamping & Rao,1996, p.3355).
There is another use of perspective in interactive visualization methods, specifically
organizing data according to different variables. For instance, the Film Finder enables
users to reduce the number of movies in the display by adjusting each slider or button
used for movies. This is the dynamic query method, in that it provides continuous realtime feedback to users during their query process in their exploration of large databases
(Ahlberg & Schneiderman, 1994, p.313-317). By providing multiple points of views to the
same data sets, the viewers are able to customize their access to data based on their
needs and on the tasks performed.
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Person: relating data to user
The two ways of exploring the relationships among the data points, as shown above,
demonstrate the use of point of view as perspective. In addition to this, there is another
way of exploring a different kind of relationship between information and users, by
adjusting the distance or the relevance of information to users. While the previous two
means of representation illustrate use of perspective, this example demonstrates the use
of person as point of view.
The next four figures showing visualizations of the H1N1 swine flu (Fig 7, Fig 8, Fig 9, Fig
10) further illustrate this idea of difference between perspective and person. In the first
figure, the Flu Tracker (Fig 7) presents data about H1N1 incidents by showing the
geographical distribution of the flu on a map along with its temporal progress on a bar
chart. On the map level, the aggregate data for each country are represented as circles in
various sizes and colors according to the number and types of cases, such as probable,
confirmed, or fatal. Users can also examine individual cases when they zoom in to specific
parts of the map and read individual incident reports (Fig 8). Providing both macro and
micro views of H1N1 incidents, Flu Tracker allows users to access an overview as well as
detailed accounts of individual cases.

Fig 7. Flu Tracker in a macro-view. Copyright ® 2009 Rhiza Labs, Copyright ® 2009 Rhiza
Labs, LLC LLC
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Fig 8. Flu Tracker in a zoomed-in view. Copyright ® 2009 Rhiza Labs, Copyright ® 2009
Rhiza Labs, LLC LLC
Similar to Flu Tracker (Fig 7, Fig 8), the H1N1 flu map at flu.gov (Fig 9) visually presents
H1N1 and influenza activity across the states; yet it focuses on comparing the activity
among the states rather than its overall temporal progress. This focus reflects the
difference in purpose of the visualization at flu.gov versus that of Flu Tracker (Fig 7), in
that it offers the user a detailed view about the flu and the current status of a particular
location. Through visualization of the monthly progression of flu per location by
categorizing influenza activity from “no activity” to “widespread” per state, this flu
visualization (Fig 9) can provide users with data that are more relevant to their needs,
particularly by illustrating H1N1’s activity in their place of residence.
In contrast to the data that are presented as numbers in tables or charts, the two
examples of information visualization above point to different usages of perspective in
order to monitor the activity of H1N1 at a macro level, as well as to examine individual
cases on a micro level which is relevant to particular needs. However, it is not clear that
considering perspective as different types of representation or at a macro/micro level is
sufficient. At this point, the question arises: what is the difference between data presented
on a table versus data on a map? Is it a matter of choosing a formal presentation that is
either abstract or representational? Are there any differences in the way each type of
representation connects information to its viewer, particularly in the sense of changing the
way one looks at the situation that is represented through data?
Take a look at the following examples in Fig 9, where the state level H1N1 virus Lab test
data are represented, on the week of June 9th, 2009 (top) and the week of September
19th, 2009 (bottom). This example shows that data can be customized to respond to
users’ queries at different scales; instead of seeing the overall spread of the flu across
several states, users can view information about specific H1N1 incidents that occurred in
their region or during a particular week. Furthermore, it is possible for users to find various
patterns or relationships while they are exploring data in various ways. For instance, from
the week of June 9th to that of September 19th, there is an exponential increase by more
than 40% of individuals testing positive for H1N1 flu in Western states, such as Oregon,
Washington, and California, whereas the rate decreased from 40% to 10-20% in most
Southern and Eastern states. What happened during these three months? What does this
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indicate to the residents in these regions about prevention from catching the flu? Exploring
various relations among data with the use of visualization – comparing data on the scale
of time and region – may lead to a discovery of patterns that may not have been noticed
before.

Fig 9. H1N1 map from flu.gov website, state level comparison between the week of June
9th, 2009 (top) and the week of September 19th, 2009 (bottom) Copyright © Flu.gov
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Fig 10. Domestic Swine Flu Death Chart, recreated and translated by Jun
Another example (Fig 10) points to a different use of point of view, which brings the
relationship of information closer to users by offering more detailed information that is
relevant to users’ needs. This table in a Korean newspaper article presents data about the
nine fatalities from the H1N1 flu in South Korea from the beginning of May until the end of
September in 2009. At first sight, presenting information with a small size of data samples
in a table does not seem to have any advantage over large sets of data on a map (Fig 7,
Fig 8, Fig 9) in terms of the amount of data and type of visualization in context. However,
this manner of presenting information reveals another important feature that has not yet
been discussed: how to connect users and information not only through visual
representation but also in the selection and the frame of data that are more relevant to the
users’ needs in a particular context.
In Korea, H1N1 flu incidents began to occur in the spring of 2009; yet the number of
confirmed cases exponentially increased from mid-July 2009, with nine deaths reported
between August and September. Although this number was minimal in comparison to the
number of confirmed cases and deaths in North and South America, the prompt increase
in deaths over a month-long period put most Korean in a state of fear. The purpose of the
table in Fig 10 is to present patterns among these nine deaths by offering diverse
variables, such as the ages, health conditions, symptoms, and the number of days of
hospitalizations for these victims. Fig 10 shows some commonalities, namely that 7 out of
9 were above their fifties and had other health problems, except for the ninth victim. In
summary, it is significant to note that presenting the H1N1 death cases in this way may
express a message about the risks associated with the disease among particular groups
within the population. This example suggests another way of selecting, organizing and
presenting data in ways that are appropriate to the various information users want to
extract from various H1N1 flu visualizations, in particular depending on the type of
audience or the context in which the information is presented. While seeking the disease’s
causes and possible solutions by understanding its progression, etc. is one of the primary
concerns of researchers and doctors, providing more a detailed profile of a small number
of cases is a more effective means of communication for the general audience who is
more interested in flu prevention.

Mode: making connections for purpose
Point of view in information visualization should not be limited to different kinds of
representation or different methods of organization. Instead, conceptualizing point of view
may have a greater impact as a way of exploring different kinds of connections not only
among the individual data within the visualization but also between data and users, so as
to discover relationships that are not apparent. Other examples of such applications can
be found in the Gapminder Project or Human Disease Map Project (Fig 11). These
information visualization projects suggest a different way of inquiring into a situation,
specifically by changing the way we look at the world, which also leads viewers to identify
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a problem and a potential solution in different ways. For instance, Hans Rosling at one of
his Gapminder project presentations at TED demonstrates a different way of looking at the
current status of HIV by presenting its temporal progress and geographical distribution for
100 years, using animated and interactive statistical visualization. Rosling’s presentation
helps the audience not only recognize that the distribution of the HIV is not Africa’s
problem alone, as the rate in other continents is rapidly increasing, but also helps them
discover that its geographical distribution among several countries within Africa vary
greatly. Identification of the existing problem from a new point of view may suggest a new
direction from which to seek a solution.
Mapping the Human Diseasome (Fig 11) also demonstrates a different way of exploring
the connections between human diseases and the genes associated with them. Like the
Gapminder project, it is useful not only to redefine the classification of diseases by
improving the “understanding of the causes of disease and of the functions of particular
genes,” but also to search for alternative treatment to the disease. In other words, these
two projects point to the power of visualization as a means of not only discovering a
problem but also seeking a potential solution to a problem, identified by exploring various
kinds of connections.

Fig 11. Mapping the Human Diseasome, Copyright © 2008 The New York Times

Conclusion
This paper presents the Point of View framework that allows us to describe design
strategies used for development of information visualization artifacts. The four themes,
person, perspective, mode, and principle, are means for questioning and illustrating the
use of point of view in the context of information visualization and other fields of design.
What distinguishes point of view from other descriptive or generative frameworks is its
breadth as well as the expandability of each theme. It should be regarded as a topic or
place for discovery, which can be further explored with more variations within each theme.
This work includes three contributions that are worth mentioning in conclusion. First, this
study provides a theoretical framework that can model the relationships among
information artifacts, audiences, and designers in specific contexts. Conceptualizing
information as a medium for human action and conceiving emotion as a relationship
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among various actions, this research leads us to explore a new direction of information
visualization beyond compositional, semantic, and pragmatic levels.
Second, it provides a metalanguage that would allow design researchers and educators to
articulate the complex relationship between information and emotion. For example, the
vocabulary suggested in this work can be used by design educators to foster a students’
thinking process in design and to facilitate critique of the effects of information artifacts in
class.
Third, this research offers a unique approach for uncovering design strategies that are
often implicitly used by designers to create information visualization projects that are
aimed at producing a particular emotional effect on an audience. The Point of View
framework functions as a tool of analysis that would allow us to examine plausible design
strategies used in a particular context of information design. In addition, this framework
can be used as a tool for production when creating plausible design strategies for
information artifacts.
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Ecological Perception: Seeing Systems

Abstract
Graphic designers have the unique ability to make hidden ecological processes visible by
revealing relationships, patterns and dynamics in complex socio-ecological systems. This
paper describes how communication design can support relational perceptual practices and
even nurture ecological perception. It presents specific methods to harness the latent
potential of graphic design to communicate the context, comparisons, connections and
causality. It proposes that aesthetics experiences can provoke deep perceptual insights
supporting new ways of perceiving our relationship with the environment, our ecological
context. In ways described in this paper, graphic design has the potential to nurture the ability
to ‘see systems’ – supporting both ecological perception and ecological literacy.

Keywords
Visual intelligence; perception; environmental communication; ecological literacy; graphic
design
Graphic design has an important role to play addressing the environmental crisis. Imagemakers can reveal relationships and causality in complex systems making environmental
information accessible. Images can be used to either conceal or reveal the ecological basis of
humankind’s existence, including the environmental impacts of current ways of living. This
paper will focus on how communication designers can reveal ecological context and aid the
development of new perceptual capabilities in response to environmental problems.
Environmental communication scholar Julie Doyle argues that photography records
circumstances of the past, so its usefulness in communicating ecological messages is limited
to displaying damages already done (2009). This paper suggests that graphic design has
greater potential to respond to environmental communication challenges due to its ability to
visualize future scenarios, abstract concepts and complex systems. Designers use diagrams,
maps, charts, graphs, illustrations, network visualizations, data visualization and information
graphics to visualize complex information. These visual devices display patterns and
dynamics within both ecological systems and human-made systems. In these ways, images
can make visible currently invisible ecological processes, consequences and interconnections.
This paper will describe why and how visual communication has exceptional potential to
communicate environmental information and even support new ways of seeing, referred to
here as relational or ecological perception. To develop this concept, the paper will review the
ways in which perceptual practices have evolved over time, starting with a brief history of
communication theory, the emergence of visual intelligence and the use of metaphors to
challenge and potentially disrupt preconceived assumptions. Specific strategies to harness
the latent potential of graphic design to communicate context, comparisons, connections and
causality will be introduced. The paper draws on a wide range literature synthesizing ideas
from communication theory with ecological theory to inform new strategies for designers to
address complex environmental problems. The study of perception has traditionally been a
philosophical inquiry and while the cognitive sciences now have empirical work on perception,
the focus of this paper is the intersection of communication and ecological theory.
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The Emergence of Visual Intelligence
Social theorists and historians describe changing modes of communication and media as
having profound social consequences. Famously, Marshall McLuhan explained, “the effects
of technology do not occur at the level of opinions or concepts, but alter sense ratios or
patterns of perception steadily and without any resistance” (2001 [1967], p.290). The
historical shift from oral to written cultures in the West (starting in Greece around the 5th
century BC) shaped new ways of perceiving and thinking that emerged in this time period.
Historian Walter Ong describes oral cultures as having very different perceptual practices
than those that characterize written cultures. In oral culture knowledge is fixed, formulaic and
mnemonic (1982, p.24). Reading and writing, on the other hand, are dissecting processes
that organize information in a linear sequence and establish a context free mode of
communication, conditioning consciousness towards individualism, reductionism and lack of
context or place (1982). Ong’s analysis of the seismic shifts that occurred during the historical
oral-written communication revolution informs an understanding of an equally dramatic
contemporary communications revolution from the written to the pictorial and iconic (digital
could be added to this list, although it is outside the scope of this paper). The theory that
human perception changes due to changes in modes of communication has significant
implications for environmental learning in an increasingly visual contemporary culture.
The acute visuality of contemporary culture has led many visual theorists to support the
concept of a contemporary pictorial turn (Donis, 1973; Mitchell, 1994; Barry, 1997). Others
extend this idea and propose that visual culture is contributing to the emergence of new
cognitive capacities (Barry, 1997; Horn, 1998; Chabris & Kosslyn, 2005). Some see dangers
in a pictorial turn. Chris Hedges describes an image-based culture as no longer having “the
linguistic and intellectual tools to cope with complexity, to separate illusion from reality” (2009,
p.44). Visual scholar Ann Marie Barry notes the danger of visual culture if approached
uncritically,
Today advances in technology have given commercial and political interests the ability
to manipulate the way we see and comprehend our world before our understanding of
visual images has fully matured. Few of us today understand how perception works,
how cognition and emotions function, and how manipulations of attitudes, ideas and
values can be accomplished. Fewer still, it seems, appreciate the implications of this
(1997, p.333).
Visual literacy has been a priority for critical educators ever since Donis Dondis first
articulated the need for a critical reading of images in A Primer of Visual Literacy (1973).
Visual literacy is essential for both image-makers and the wider public who are bombarded
with visual messages on television, on-line, out-door advertising and in print. Once
approached critically, the positive potentials of visual communication are the opposite of its
dangers. Images are effective tools to convey meaningful messages and facilitate learning.
The concept of visual intelligence was developed by Ann Marie Barry in the seminal book
Visual Intelligence: Perception, Image and the Manipulation of the Visual in Communications
(1997). Barry describes visual intelligence as necessary not only to resist the influence of
messages absorbed uncritically, but also to develop the capacity to think in abstract and
perceptually oriented ways (1997, p.7). An awareness of the logic of visual messages is
fundamental because visuals are a powerful force of socialization. Barry’s concept of visual
intelligence suggests new perceptual capacities will extend the range of human
communication and ways of knowing. She explains that perception is the basis of knowing
and understanding but our relationship to perception is naïve. Too often, she says, “to see is
to believe” (p.1). Visual intelligence involves a perpetual awareness that the visual world is an
interpretation of reality, following Alfred Korzybski’s first principle of general semantics; “the
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map is not the territory” (1933, p.750). Barry identifies the need for a critical function to
interrupt and critically assess the perceptual process since perception “is not a direct
recording of what is out there, but a mental configuration that we interpret as an image – the
end result of a highly exploratory and complex information-seeking system” (p.37). It is
because visual representations are understood as an interpretation of reality, and not reality
itself, that images can also be used to challenge and re-interpret dysfunctional ways of
knowing – such as those ecologically illiterate perspectives which perpetuate environmental
problems.
Herein lies an opportunity for intervention with visual communication. When the conceptual
maps we use to understand reality are acknowledged merely as a representation of reality,
“re-visioning” to create more effective representations becomes possible. Since visuals are
capable of displaying non-linear, dynamical systems and revealing pattern (Barry, 1997, p.9),
they are useful at displaying relationships in complex ecological systems. This links visual
intelligence to the capacity to distinguish errors in current ways of knowing, epistemologies or
paradigms. Visual intelligence lends itself to the types of competencies that support
ecological literacy and ultimately ecological perception. Communication theorists Gregory
Bateson (1972), Ann Marie Barry (1997) and others claim that perception is a learnt skill,
which is “fixed into patterns” (Barry, 1997, p.50). If this is true, graphic designers can
strategically design images to support the development of new perceptual capacities.
Visual intelligence as described by Barry is considered to be inherently relational and
contextual. It is similar in many ways to the concept of design as a form of intelligence as first
described by Nigel Cross (1990). Both Barry’s and Cross’ work draw on Howard Gardner’s
(1983) ideas on multiple intelligences (Cross, 2010; Barry, 1997). According to Gardner,
visuals are linked to “spatial intelligence” (skilled at mental imaging) and patterning
intelligence (the ability to see patterns) (Barry, 1997, p.8). Barry describes visual intelligence
as enabling greater understanding of patterns and dynamical systems. She distinguishes
between the logical and linear structure of verbal language and the non-linear, dynamic and
open structure of visual language and suggests that visual intelligence is a means of
integrating these modes.
The concept of design intelligence is complementarily to Barry’s notion of visual intelligence.
Nigel Cross describes designerly ways of knowing as “sensitive to nuances” (2010, p.2),
skilled at recognizing pattern, and offering “a way of thinking that involves operating
seamlessly across different levels of detail, from high level systemic goals to low level
physical principles” (Ibid., p.3). Design intelligence is an “ability to shift easily and rapidly
between concrete representations and abstract thought, between doing and thinking” (Cross,
2010, p.3). Like visual intelligence, design intelligence can be trained and developed (Ibid.,
p.5). Both visual intelligence and design intelligence describe expanded, multi-dimensional
perceptual capacities.
The current popularity of data visualization, network visualization and other new visual tools
suggests that visual culture is already supporting new perceptual practices and tendencies. In
Visual Language (1998) Robert Horn claims that the proliferation of visual communication
indicates that we are witnessing the emergence of a new visual language that integrates
words, shapes and images. This visual language is capable of expressing complex ideas
more efficiently than anything we have yet known. He describes visual language as an
antidote to the fragmentation and reductionism of current ways of communicating, and a
means to deal with increasing complexity:
Visual language has the potential for increasing human “bandwidth”, the capacity to
take in, comprehend, and more efficiently synthesize large amounts of new information.
It has this capacity on the individual, group, and organizational levels (2001, p.1).
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According to Horn, human cognitive effectiveness is constrained by the “limitations of working
memory that George Miller identified in 1957” (1998, p.4) but the integration of words, images
and shapes within visual language create tools to deal with increasing complexity, directly
addressing limitations of human cognitive abilities. Horn explains: “without aids our minds are
quite unable to cope with the sheer size, interrelatedness and complexity of projects” (1998,
p.45). Visual language expands human capacities to deal with multifaceted information,
enabling synthesis of disparate information and facilitating the emergence of new cognitive
capacities in the face of increasing complexity (Chabris & Kosslyn, 2005, p.36). Empirical
studies indicate that the more visual communication becomes, the more likely it is to be
recalled. This is known as “the pictorial superiority effect” (Medina, 2008, p.233).

Metaphor
Society’s ongoing development of visual metaphors expands our capacities to communicate
visually. Human ability to understand new information is enhanced as new visual metaphors
are developed since “cognitive abilities are thoroughly enmeshed with metaphors” (Horn,
1998, p.113). Visual metaphors are considered to have more emotional impact than linguistic
metaphors (Ortony, 1979, p.11) while multimodal metaphor allow for even subtler ways of
communicating, “hence achieving rhetorical effects more unobtrusively” (Forceville, 2008,
p.477). Metaphors are used to communicate ideas, construct meaning and establish cultural
legitimacy by harnessing preconceived ideas to help create new understanding. One of the
ways that visual communication builds meaning is through visual metaphors that are
emotionally charged. Metaphors are cognitive tools the minds uses to learn new concepts,
and this is especially powerful when new ideas are emotionally meaningful to audiences.
Decoding visual communication is a learning process. This learning involves deciphering the
meaning of visual metaphors and their cultural connotations. We must all learn to decipher
visual communication, as demonstrated by psychologist and visual theorist Jan B.
Deregowski’s research with tribal communities. On first contact, members of the Me’en tribe
in Ethiopia could not interpret a colouring book illustration of an antelope (1980, p.113).
Deregowski theorizes that the Me’en were not familiar with foreign visual codes used to
represent the animal that was a regular feature of their lives. Each culture has unique
conventions for representing the outside world and the ability to interpret visual
communication is a learning process. Visual communication shapes experiences and makes
meaning as a result of connections between metaphor and content. Graphic designers
organize analysis through visual metaphors in order to convey information and also create
emotional impact. Metaphors are understood through cognitive frames that are the result of
our experiences, beliefs and assumptions.
Using metaphors in new contexts allows communication designers to challenge preconceived
ideas and established meaning. Metaphors have the potential to reframe our understanding
of an issue and have been used in the past to dramatically shift humankind’s understanding
of our relationship to the natural world. For example, the scientific revolution saw a complete
change in ontology and epistemology from earlier periods replacing the geocentric view of the
Bible with Copernicus’ heliocentric theory of the movement of planets, Galileo’s theory of
gravitational bodies, Frances Bacon’s empiricism, Rene Descartes’ rationalism and Isaac
Newton’s mechanism (Sousa Santo, 2007, p.17). Ecofeminist historian Carolyn Merchant
describes how the metaphors used by the fathers of the scientific revolution Francis Bacon
and Rene Descartes served to “reconstruct human consciousness” (2001, p.281) in the 16th17th century by framing nature as a resource for exploitation. Francis Bacon described nature
as a woman who was to be put into constraints to “conquer and subdue her, to shake her to
her foundation” (Bacon quoted in Merchant, 2001, p.277). The dramatic change in human-
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nature relations that occurred in this time period constituted, for Merchant, “the death of
nature – the most far reaching effect of the Scientific Revolution” (2001, p.281). Ecological
theorists (Bateson, 1972; Capra, 1997; Sterling, 2001) and ecofeminists (Merchant, 2007;
Shiva, 1988) describe the root metaphors on which the Western scientific establishment has
been built as based on epistemological error and violence towards nature. Today,
communicators can use metaphors to generate new frames of reference reflecting ecological
literacy and mutualistic relations with the natural world.

Ecological Perception
The fact that perception is influenced by communication practices and that perceptual
practices can even be intentionally developed, is good news for sustainability communication
and education. Environmental learning is not simply a matter of learning a few facts, but is a
challenge to worldviews and ways of knowing that deny ecological relations. Ecological
perception offers the potential for “re-visioning” human-nature relations. In visualizing
ecological processes and relationships graphic designers and other visual communicators
can directly address perceptual practices that perpetuate the denial of ecological context.
Visual communication can be created with the explicit intention of nurturing new perceptual
practices to engage ecological perception. Laura Sewall explains that it is the focus of
attention that “often means the difference between seeing and not seeing” (1995, p.204).
Through repetition we develop “visual systems structures, or neural networks, [which]
determine our perceptual tendencies” (Sewall, 1995, p.207). Since perceptual attention and
perceptual habits are a basis for our way of seeing and knowing, designers have the potential
to nurture changes in ways of seeing and knowing through directed selective attention.
Ecological theorists describe the current way of perceiving and knowing human-nature
relations as characterized by “epistemological error” (Bateson, 1972). Epistemological error is
the illusion of independence from ecological context. Epistemological error is reinforced
through perceptual habits of mind, which are in turn embedded within and further reinforced
by social practices, media and communication. This paper suggests that visual
communication can be strategically constructed to encourage perceptual habits that
challenge and ultimately transform the perceptual practices currently reinforcing
epistemological error. Ecological perception can replace erroneous perception of ontological
atomatization and radical independence from the natural world through a process of
establishing new perceptual habits. These processes can be facilitated by design. Ecological
perception is developed through a process of learning to notice relationships with the
environment and our own embeddedness and interdependence with our ecological context.
Ecological theorists Laura Sewall and David Abrams see perception as holding unique
potential to address the denial of ecological relations. Sewall and Abrams characterize the
environmental crisis as arising from a collective perceptual disorder (a kind of myopia)
disabling the recognition of both ecological context and interconnectedness. Sewall’s work on
perceptual psychology and Abrams work on cognition and perception explores how the
manner in which reality is “seen” or “perceived” affects understanding. Both theorists claim
that perceiving our own embeddedness within wider ecological systems is key to ecological
learning. The goal sounds simple enough: encourage the perception that “we are within the
biosphere as opposed to on the planet” (Sewall, 1995, p.212). In practice, developing this
awareness is easier said than done. Sewall and Abrams both use the depth metaphor as a
means of describing a shift to a biocentric perspective. The notion of depth in the context of
perception is important because the deeper the perceptual experience, “the greater the
potential for transcending perceptual habit” (Sewall, 1995, p.213). Depth here refers to the
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perception of ecological embeddedness rather than a mere intellectual recognition of this idea
as a theoretical construct.
Ecological thought emphases relationships and context. Sewall explains that current
perceptual practices focus on objects as atomized, isolated elements; “we readily perceive
things but are relatively insensitive to the relationships between them” (1995, p.207).
Perceptual practices supporting ecological learning require a shift from seeing objects to
perceiving interfaces between objects. Sewall describes specific strategies that support
ecological perception: 1) learning to attend within the visual domain; 2) learning to perceive
relationships; 3) developing perceptual flexibility; 4) learning to re-perceive depth; and 5) the
intentional use of imagination (Ibid., p.204). These perceptual practices can broaden and
deepen the scope of our understanding of ecological relations by supporting a shift in our
focus of attention and thus a shift in “subjective reality by facilitating the perception of some
objects, relations and events to the exclusion of others” (Ibid., p.207). New understanding is
developed as new perceptual practices “extend our narrow experience of self…[and support
an] identification with the external world” (Ibid., p.204). In these ways, images can work to
help audiences notice ecological relations and nurture new perceptual habits. Learning to
perceive connections, interactions, influences and dynamics supports ecological perception.
Ecological thought is theorized as inherently is qualitative, rich in complexity and mindful of
pattern. Ecological theorists Fritjof Capra and Hazel Henderson (2009), Boaventura de Sousa
Santos (2007) and others have emphasized the need to focus on qualitative reasoning.
Whereas quantitative analysis often results in a reduction of the complexity of ecological
processes, qualitative thought provides a complementary mode for developing appreciation
for the [our] environment. One of the ways in which qualitative approaches differ from
quantitative analysis is in the appreciation of pattern. In ecology causal links often cannot be
established with definitive proof, so scanning for pattern can lead to noticing anecdotal
incidents as weak signals of emergent phenomenon. Graphic designers can nurture
ecological perception by strategically creating images that encourage qualitative imagery that
captures the patterns and dynamics of complex ecological processes and support relational
ways of knowing.

Visualizing Ecological Relations
Graphic designers make complex information accessible through the selective framing and
structuring of information to highlight relevant details. These skills can be applied to reveal
environmental context and to nurture relational ways of perceiving and knowing. Designers
can work strategically to encourage ecological perception through constructing displays of
context, comparisons, connections and causality in complex socio-ecological systems.

Context
Visuals emphasizing contextual knowledge create meaning through the display of
relationships, often referring to specific physical space, such as geographic maps – although
maps can also be about ideas. The tradition of geographic map-making is engaged with the
visual representation of context, relationships and hierarchy. Maps support the development
of situated knowledge by visualizing “place” and create meaning through displays of
relationships between elements. With maps the fine texture leads to “micro/macro reading of
detail and panorama” thereby potentially realizing both local and global comparisons (Tufte,
1990, p.33). Maps situate information in a particular location helping audiences to understand
specific details as well as wider context. Geographic maps use devices such as the use of
colour, shade and icons as indication of depth, outlines of boundaries and types of geological

430

or human-made features. Figure 1 is a visualization of biodiversity loss over time, illustrating
species extinction due to human impacts over several centuries.

Figure 1. Biodiversity, as a ratio or species abundance before human impacts. Nellemann, C.
and Corcoran, E. Dead Planet, Living Planet. UNEP, 2010.
Images can also be used to visualize context in realm of ideas. Knowledge maps or visual
cognitive maps communicate multi-dimensional information and mental models that are
useful for sustainability communication on complex multidisciplinary issues. Robert Horn lists
a wide variety of uses for knowledge maps: strategy maps, options maps, scenario maps,
argumentation maps, cross-boundary causality and dynamics maps, unknown territory maps,
public rhetoric maps, worldview influences maps, dilemmas map, paradoxes maps and more
(2001, p.4-5). These maps illustrate the “logical structure and visual structure of the emerging
arguments, empirical data, scenarios, trends and policy options… and help keep the big
picture from being obscured by the details” (Ibid., p.5). While geographic maps illustrate
complex interrelationships in geophysical space, knowledge maps illustrate the structure of
complex issues and arguments.

Comparisons
Images are useful tools to facilitate comparing quantitative information. Typically charts and
graphs are used to comparing quantities and datasets. Designers have a wide range of
options including the histogram, bar chart, pie chart, line chart, area chart, bubble cart, radar
chart, waterfall chart, tree map, scatter plot and box plot. The images below display the
ecological footprint of nations (Figure 2) and global carbon dioxide emissions (Figure 3).
Figure 2 illustrates the ecological footprint per capita by country with each line on the graph
also divided into the ratio of different types of natural resources depletion. This bar graph
effectively displays vast amounts of data, facilitating comparisons between nations. Figure 3
illustrates national levels of carbon emissions, facilitating quantitative comparison of carbon
emissions per nation. The graphic also includes temporal comparisons, in terms of change
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Figure 2. Ecological footprint per country, per person, 2008. WWF. 2012. Living Planet
Report 2012. WWF International, Gland, Switzerland.
from previous years. This bubble chart brings together complex data sets to clarify where
carbon emissions are produced effectively displaying critically important information.
Unfortunately, the map does not take into account the embedded emissions in products that
are consumed by wealthy nations but produced elsewhere. Thus the image is also an
example of how political loaded perspectives and assumptions can be embedded into
environmental communication.

Figure 3. An atlas of pollution: the world in carbon dioxide emissions. The Guardian, 2011.
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Connections
Images are well suited to map connections and interactions of social, economic and
ecological actors in complex systems. New forms of visual representations such as network
visualization display webs of relationships. Unlike text and speech, network visualization
encourages undirected, interactive reading by illustrating patterns and causal relationships.
Herein lies a major advantage of visuals in its ability to help audiences move away from
linearity towards more relational ways of knowing. Network theorist Albert-Laszlo Barabasi
explains that the attention “must move beyond structure and topology and start to focus on
the dynamics that take place along the links” (2003, p.225). Network visualizations can
display the nature of relationships between nodes (representing actors) and the connecting
arches (representing interactions) thereby revealing information that might be unavailable in
any other manner. Manuel Lima has collected network visualizations in his extensive website
repository and book Visual Complexity: Mapping Patterns of Information. Figure 4 displays
Lima’s typology of network visualizations, illustrating how images of networks are helping
communicate network science and illustrate the ways that complex systems are organized.

Figure 4. The Syntax of a New Language. Manuel Lima. Visual Complexity: Mapping Patterns
of Information, 2011.
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Causality
Visuals can also be powerful tools to illustrate chains of cause and effect in ecological
processes, revealing correlations and causality. Links between elements can be illustrated
and described visually, defining the active processes that link actors. Notation with specific
meaning in network and causality diagrams enhances the communicative ability of these
visualizations and supports systems thinking. Within systems, understanding is to ‘know what
cause provokes what effect, by what means, at what rate’ (Tufte, 1997, p.9). Illustrations
make this work especially accessible. A clear visualization of causality in environmental
communication is the Architecture 2030’s illustrations displaying sea-water rise in San
Franscisco and Boston (Figure 5). These visualizations illustrate the consequences of climate
change and rising sea water levels. Another example of a visualization of causality is Tyler

Figure 5. Nation Under Siege. Sea Level Rise at Our Doorstep. A Coastal Impact Study.
Prepared by 2030 Inc. / Architecture 2030, 2007.
Lang and Elsa Chaves’ Connecting the Dots: Climate Change & LEED (Figure 6). Here the
image maps the apparent connections between various factors driving climate change. This
image is another good example of the highly politicized nature of environmental
communication. By locating population growth as the central element in this graphic, the
image reproduces the Malthusian assumption that population growth is the dominant factor in
climate change. Historically, excessive consumption by wealthy countries has contributed far
more carbon dioxide to the atmosphere than the nations with the majority of global population.
Thus unsustainable development, not population, is the primary cause for climate change.
This visual demonstrates how images can be used to facilitate causal analysis in
environmental communication, but it also shows how images can propagate politically loaded
perspectives that conceal the actual drivers of environmental problems.
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Figure 6. Connecting the Dots: Climate Change & LEED. Tyler Lang and Elsa Chaves.
Causality is complex within the Earth sciences and thus the environmental consequences of
specific actions can often be impossible to predict with certainty. For this reason, images
should also function to assist the representation of uncertainty in a manner that does justice
to the potential dangers of unknown ecological consequences. Horn describes a role for the
visual representations of unknowns by mapping the gaps in knowledge within environmental
science thereby creating “unknown territory maps”. Focusing on unknown information serves
to illustrate “the depth and breadth of our ignorance in this area so as to inform the debate
about the precautionary principle” (Horn, 2005, p.2). Making unknowns explicit visually can
enhance an understanding of the risk and unintended consequences.

Comprehensible Complexity and the Aesthetic Experience
In making new images designers must develop a balance between the presentation of
complexity and comprehensibility while also creating an aesthetically compelling image. The
communication of complexity becomes powerful when it is also meaningful to audiences. The
aesthetic experience potentially provokes moments of insights where an observer feels a
connection to the subject and the stark dualism of the Western epistemological tradition is
interrupted. This experience can inspire self-reflective consciousness that not only
intellectually understands ecological context, perceives the experience of interconnection.
Strong aesthetic experiences are often equated with the temporary dissolution of the
boundaries of self. Herein ecological relations can become an embodied sensation.
Consequently, the celebrated aesthetic experience is potentially central to the emergence of
ecological perception. Critically, this shift requires image-makers themselves to be aware of
ecological relations to communicate this emergent knowledge. Furthermore, although
aesthetic experiences can potentially foster deep learning and greater motivation for change
than intellectual arguments, aesthetic experiences cannot be instrumentalized through a
design strategy. Moments of insight, aesthetic experiences and ecological perception are
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emergent phenomenon that cannot be controlled, but they can be nurtured. Designers can
create the conditions for deep learning and aesthetic experiences, but these goals may
remain illusive. Nevertheless, graphic design can challenge traditional ways of seeing and
thinking by focusing attention on relational representations. Thus images are tools for
ecological learning and also potential inspiring empathetic sensibilities in regards to humannature relations.

Conclusion
Within the context of an increasingly visual culture, this paper proposes that graphic
designers can encourage new ways of seeing and knowing to support both ecological
perception and ecological literacy. Ecological perception is a building block for sustainability
because “perception, consciousness, and behavior are all radically interdependent” (Sewall
1995, p.203). Thus the potential to nurture ecological perception through strategic imagemaking is a method to encourage learning to make ecological literacy possible. On the other
hand, while images can be powerful learning tools, it is important to recognize that images
will not necessarily work to support environmental learning. Without a critical stance, images
can easily be used to promote anti-ecological behavior and ways of thinking. Images are
equally useful at promoting rampant consumption and fragmenting individualism. Barry
explains that it remains to be seen if visual media
…and the profound emotional power they tap and release will be the province of
individual intelligence and cumulative social wisdom, or it will remain exclusively in the
realm of special interests groups driven by short-sighted economic or other motives.
Visual intelligence ultimately implies an understanding of the power of the visual
image both to reveal and to reshape the world (1997, p.337).
While designers may want to encourage ecological ways of knowing, these priorities remain
deeply challenging political problems. Revealing environmental circumstances and the
impacts of industrial systems and consumer culture on the environment often involves
confrontations with powerful vested interests and cultures of denial. Thus, like all matters in
regards to sustainability, the onus of using intellectual and other resources toward the well
being of people and planet sits at odds with the demands of short-term profit incentives.
While images can facilitate social learning processes to make sustainability possible,
presently a dominant role of images is their role of promoting conspicuous consumption (in
advertising) and masking the consequences of industrial growth, i.e. greenwash. Due to the
fact that representations of the environment are highly contested, the visual communication of
ecological information must sit within an informed critique of the power dynamics behind the
creation and reproduction of communication material.
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Abstract
In an attempt to increase opportunity and quality of life for people in poverty, governments
and non-government organisations (NGOs) sell and donate products to developing
countries. Typically these are essential household items such as cookstoves, water filters,
and solar lighting. However, to date there has been limited research into the uptake and
long term effectiveness of these products. To overcome this problem and provide
guidance to future and existing designers and NGOs an assessment framework has been
created consisting of eight critical indicators for product success. These indicators have
been identified from a literature review, the analysis of 63 products and 18 interviews with
product designers and NGOs. The results have been presented in an easy to use
assessment web which can assist designers in the design process and ensure that
products designed for these markets are long-lasting and effective.

Keywords
Developing Countries, Industrial Design, Product Design, Product Assessment, Product
Development

Introduction
It is estimated that 1.2 billion people live on less than $1 a day; 80% of the world’s
population live on less than $10 a day (World Bank, 2011); and approximately 25,000
people die every day due to a lack of food (World Food Programme, 2012). In an attempt
to combat this global problem, governments and Non-Government Organisations (NGO)
throughout the world work to alleviate poverty. This assistance is primarily provided in the
form of debt relief, loans and the donation of medical goods or essential products. The
essential products commonly distributed and investigated within this study include water
filters, cookstoves and solar lighting.
In recent years the design industry has become actively involved with international
development, increasing number of products being created for these markets and the
number of discussions and publications regarding new product development for lowincome and marginalised individuals is steadily increasing. This is, in part, due to the rise
of design thinking, user centred design and the rapid growth of many countries which has
enabled designers to become involved within this area (Nussbaum, 2010). When
combined with attractive business opportunities presented within ‘Base of the Pyramid’
economics (Prahalad, 2006), it is unsurprising that many business leaders are actively
engaged in looking for solutions to simultaneously alleviate poverty while making a profit
(Diehl & Christiaans, 2007).
To date, little is known about the success or failure of these initiatives, firstly this is a new
area for design and there have been few opportunities for long term studies. Secondly,
there are a limited number of methods available for evaluating the effectiveness and
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appropriateness of these products. This lack of knowledge and documentation is a
hindrance to designers, businesses and NGOs who want to create long-lasting products
for these communities. To overcome this problem, this paper presents research for a
framework of assessment to analyse the effectiveness of products designed for
developing countries. The framework is the result of 63 product analyses, a detailed
literature review and 18 interviews with experts from design organisations and NGOs. The
framework presented is in the form of an assessment web for use within the design
process enabling product comparison, product re-design and as an aid for concept
selection.
The assessment web has been documented in two parts, the first outlines the initial
method and how it was created, the second uses case studies to focus on factors which
are critical to the success of products. Evidence suggests that if a designer and NGO
apply this form of assessment, it will help create longer-lasting, robust product designs.

History of Design for Development
The roots of Design for Development (DfD) stem from a US Marshal Plan in 1955 to
investigate the craft-based activities within developing countries (USAID, 2012). At this
time it was recognised that design could have a powerful influence on an economy and it
was hoped that design methods could be developed and embedded into government
policies (Coward & Fathers, 2005). However, this did little to expand the reach of industrial
design and it was not until the 1970s that the concept of DfD re-emerged (Er, 1993).
Initially, this came in the form of Papanek’s publication of ‘Design for the real world’ which
challenged designers to be more responsible for their designs and design for needs
instead of artificially created wants (Papanek, 1972). Bonsiepe (1977), held a similar belief
and argued that the introduction of industrial design could have a positive effect within
developing economies but this could only be achieved by embedding industrial design into
government policy and not being purely hardware/artefact driven (Bonsiepe, 1977). These
discussions culminated in the Ahmedabad declaration in 1979 where the first commitment
to DfD was made in a joint conference between the International Council of Societies of
Industrial Design (ICSID) and the United Nations (UN). It declared “design [to be] a
powerful force for the improvement of the quality of life in the developing world” (ICSID
and UNIDO, 1979). The aim of this conference was to increase the reach and spread of
industrial design within the developing world (Coward & Fathers, 2005), although little
happened in the preceding years (Margolin, 1989). It was not until the 1990s and early
2000s that there was an increase in DfD research and publications from Er (1997),
Donaldson (2002) and Coward and Fathers (2005) dominated the literature. These
studies primarily focused on the role of design in developing countries and the priorities of
products.
Focus shifted slightly with the publication of “Bottom of the Pyramid” (BoP) in which
Prahalad (2002) claimed that there was an untapped market within developing countries
with and increasing purchasing power. He estimated that there were four billion people
living in the survival market (less than $2 a day) that had a combined purchasing power
close to $5 trillion (Prahalad, 2006). The challenge, he argued, was to stop thinking of the
poor as victims of poverty but instead think of them as customers and consumers. This
shifted the perspective of many organisations that typically donated products for zero cost
and provided an incentive for many businesses, especially companies struggling with
existing mature markets (Prahalad, 2006). Consequently, BoP continued to grow in
popularity over the years with a number of businesses, designers and educators actively
promoting it (Delft, 2009). In 2009 Delft Technical University hosted a conference to
discuss design for BoP which addressed how to define, measure and ensure value
creation within BoP ventures (Delft, 2009). Some of these approaches have been
recognised as valid methods within the literature (Austin-Breneman & Yang, 2013).
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During the development of BoP economics, the concept of ‘design thinking’ was also
increasing in popularity. Design thinking uses a systems thinking approach to solve design
problems (Kandachar, Jongh, & Diehl, 2009) and brings the designer from the detailed
development position to a point where they are involved in formulating business models
and ethnographic research (Brown, 2009). According to Kandachar (2012), design
thinking enables designers to imagine the world from a different perspective and have
greater empathy with users. This empathy allowed designers to solve complex problems
in the developing world more successfully (Brown, 2009). Brown, an advocate of design
thinking and CEO of IDEO, published a number of case studies where design thinking has
been used to develop products and services for BoP customers in developing countries.
Often these projects are the result of a co-creation method and employ a user-centred
design approach.
One example of this can be seen in work carried out by the charity International
Development Enterprise (iDE). iDE believe in the importance of a user-centred design
approach within the development of their products (Polak, 2008). Polak, the CEO, claims
to interview at least 100 people prior to deciding the most appropriate product for the
market (Polak, 2008). To publicise this approach IDEO published the Human Centred
Design (HCD) toolkit which aids designers and NGOs through a user-centred design
process (IDEO, 2011). The toolkit gives examples of setting up focus groups,
understanding users and promotes co-creation/co-design (IDEO, 2011). Since publication,
it has been commonly understood that concentrating on the user is fundamental when
designing products for different contexts, despite first being identified by Papanek (1972),
Bonsiepe (1977) and Donaldson (2002).
Despite the known benefits of designing with users, many companies design remotely
with designers relying on second-hand information and a limited number of field visits
(Murcott, 2007)(Donaldson, 2008). This approach is a hindrance to product success and
is in part due to the limited amount of funding and resources available. In an attempt to
overcome this, a number of approaches are available which tailor the design process to a
specific use. According to Holt and Barnes (2010) these are known as Design For X (DFX)
and commonly found in the engineering design literature. Recently designing for BoP has
become a subset of the DFX methodology and can be used to help create products which
sustainably improve the livelihood of people living in poverty (Donaldson, 2009) (AustinBreneman & Yang, 2013). Other similar methods include; Design for Micro-Enterprise
(DfME) (Austin-Breneman & Yang, 2013), Design for Extreme affordability (MIT, 2013)
and Designing for the base of the pyramid (Diehl & Christiaans, 2007) (Castillo, Diehl, &
Brezet, 2012).
Each of these approaches provide a useful starting point but does little to help designers
with the core design process and the ability to accurately assess products and concepts.
Having identified this significant shortcoming, this research set out to address this with the
following research questions:
•

What are the current products used and distributed by NGOs and other
organisations?

•

What factors are required to create long lasting, effective products for developing
countries?
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Research Method
The research adopted a flexible, qualitative approach to answer the questions proposed.
This consisted of a literature review to understand the historical background and provide
insight into current thinking, 63 product analysis which highlighted strengths and
weaknesses of product design and 18 interviews with experts to validate and expand on
initial findings. This method was adopted as it enabled a triangulation of data, providing
results which could be trusted.
Firstly, a literature review was carried out within industrial and engineering design
literature. The focus of this was the history of DfD up to the present day and the
examination of product case studies and examples of product distribution.
Secondly, 63 products designed for developing countries were collated and analysed,
these came from a range of backgrounds and divided into categories dependent on the
product type; Water & Sanitation, Health, Agriculture, Education, Communication and
Energy. Information about each product was documented; this data was collected from
published papers, newspaper reports and manufacturers websites. These products were
common household items such as water filters, cookstove, lighting, and basic medical
equipment. Once product information had been collected it was observed that the
products could be further categorised depending on the design type. These categories
were;

•
•
•

Products designed for less industrialised economies
Products designed with less industrialised economies
Products designed by less industrialised economies

The difference in design approach is evident when analysed and can contribute to product
success.
The combination of literature review and product analysis was used to answer the first
research question and helped highlight some of the factors needed for successful product
design. To explore this further, a series of semi-structured interviews were conducted with
18 design and NGO experts about their experience of designing and distributing products
in developing countries. Participants were selected for having background knowledge in
the design or distribution of products for developing countries. Designers were invited to
participate if they had relevant experience, while charities were contacted using the BOND
directory of charities in international development (BOND, 2013). The response rate was
good with a high level of senior staff willing to participate. Each interview was conducted
via Skype using a semi-structured approach; this was split into two parts. The first part
discussed the strengths and weaknesses of products previously designed and distributed.
While the second part of the interview addressed method of assessment and potential
factors deemed critical for long lasting, effective products. Each interview lasted between
30-45 minutes - recording and transcriptions were taken with full consent.

Data Analysis
Data analysis was conducted using Thematic Analysis with an open coding approach
(Robson, 2011). This commonly consists of identifying codes and grouping them together
into themes, the themes then form the basis for interpretation (Gibbs, 2008). The nature of
the research meant that the codes were created entirely from the data in an exploratory
fashion (Tesch, 1990). Figure 1 shows how the participants’ codes formed the indicators
critical to product success.
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Figure 1 –Coding data showing how codes were used to create indicators

Results
The analysis revealed that eight indicators were critical to the success of products
designed for developing countries. These are, in no particular order:

1. Affinity
2. Desirability
3. Reparability
4. Durability
5. Functionality
6. Affordability
7. Usability
8. Sustainability
Products that had considered and taken into account these factors had a higher level of
product uptake and sustained use. These eight indicators are described in detail below
with case study examples of products.
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1. Affinity
Affinity is the connection that users have to a product, primarily on an emotional level.
Interviews with NGOs highlight that purely functional products resulted in lower uptake
and a lack of consistent use, compared with products which provided an emotional
attachment. The affinity indicator comprises elements such as; cultural appropriateness,
being proud to own the product and a financial investment in the product. An example
demonstrating the importance of affinity is Hyrodlogic’s Tunsai water filter. Hydrologic is a
for profit company linked to iDE based in Cambodia (Hydrologic, 2011b). The filter was
sold to customers for $12 (Hydrologic, 2011a). However, interview data revealed that the
Tunsai had a relatively low uptake; one of the main reasons for this was that it was not
considered to be an aspirational product. To overcome this, PATH, an American
technology development NGO carried out user research with Hydrologic. They discovered
that users liked the simplicity of the system but ultimately were not proud to own it. To
overcome this and take into account users aspirational needs, the Tunsai was redesigned to become more stylish and look more like a water filter. The re-design
increased the cost of the product from $13.50 to $23.50 (Ashden Award, 2012), but
outsold the existing product 3/1 and increased user uptake by 42%. This highlighted the
need for aspiration design and creating affinity with users.

2. Desirability
Designers who were interviewed stated that as well as being aspirational products needed
to be aesthetically desirable. The nature of a global economy means that users in
developing countries are equally exposed to the styles, fashion and types of products
seen in the developed world. Consequently, if goods and services are designed to a lower
quality it will be noticed and can affect the uptake and long term use of products. One
Laptop per Child (OLPC) which provide laptops to poor children as an education tool (Fox
Buchele & Owusu-Aning, 2007) and launched from Massachusetts Institute of Technology
(MIT) Media Lab in 2005 over came this problem by paying attention to styling and
detailed design equivalent to that of a product found in a developed country.
Consequently, the design won a number of international design awards which created a
demand for the product in developed countries as well as in developing countries.

3. Reparability
Products purchased by BoP consumers represent a significant investment. It is therefore
important that when failures occur, products can be repaired or returned. Two approaches
to this have been found within interviews with NGOs and designers; either products are
designed to be repaired by local craft or tradesmen, or alternately, they can be supplied
with a warranty to receive a replacement. The nature of BoP consumers means that they
can be some of the most demanding in the world because the financial investment they
make is high (Nussbaum, 2010). Interview data suggests that many ask about how to
repair the product or how to return if it is faulty before purchasing. An example of a
successful product is D-light who produce low cost, high quality and durable solarrechargeable LED lanterns for BoP customers (Ashden, 2009). It was designed and
tested with users using a user–centred approach (Tozun, 2011), but one of the unique
features of the light is the business model which provides a two year warranty for the
product, enabling users to return the product if faulty.

4. Durability
The hostile nature of developing countries typically means that wear rates are higher and
products need to be designed and built with a higher level of durability and robustness
compared with similar products in the developed world. The Q Drum demonstrates how
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durability can be incorporated into the design providing a robust and long lasting product.
The drum is a rolling container designed to transport fifty litres of water (Q Drum, 2012). It
was designed by Piet Hendrikse, to aid rural people when collecting and transporting
water, it has been used in a number of African countries (Kopernik, 2010). The Q Drum is
a donut-shaped plastic container with a rope tied though the centre, allowing the drum to
be pulled along uneven ground, instead of users carrying or lifting containers on their
head. The design incorporates a longitudinal central shaft providing vertical support to
improve strength (Webb, 2011). The attention to durability means each drum can
withstand forces of up to 3.7 tonnes before failure (Design for the other 90%, 2012). Due
to these design decisions the Q Drum should last for years of daily use in harsh conditions.

5. Functionality
Functionality is an important factor to consider according to interview data and product
analysis. Typically users neglect products which fail to provide their functional
expectations. BoP customers are highly demanding and consequently products need to
be designed to provide the maximum level of functionality (D-Rev, 2013). The re-Motion
knee, designed by D-Rev is an example of optimum functionality. There are an estimated
30 million amputees in the world with 95% lacking access to prosthetics (Hamner,
Narayan, & Donaldson, 2013). In conjunction with JaipurFoot, a manufacturer of low cost
prosthetics, re-Motion was designed to be purely functional while providing the same level
of quality seen in developed countries (Hamner et al., 2013). The knee is an affordable
prosthetic joint which has similar performance with that of knee designs in developed
countries. To date 4200 amputees have been fitted with the knee and it has proved to be
successful (D-Rev, 2013).

6. Affordability
Many people in developing countries have limited income, typically, below $2 per day;
consequently they are restricted by their purchasing power (Polak, 2008). Interview data
highlighted that the price of a product is crucial, not only to the users but also the NGO.
The literature review suggested that there is a trend for NGOs to move away from
donating products and instead providing micro-finance, micro-credit and loans which
enable users to buy their own products. Although still in the early stages this can affect the
design approach and it is important to establish who the consumer is at the start of a
project. Some products can be affordable by providing incentives for users and increasing
their income. The Treadle pump is a well-known example of a low-cost irrigation pump
originally designed in 1984 by George Klassen (Polak, 2000). The pump costs between
$20 and $100 depending on the location and is used to irrigate agricultural fields (iDE,
2013). Interview data reveals that typically the pumps increase the farmer’s crop yield
which can be used to repay the initial investment in one calendar year. Farmers are
typically supplied these pumps by Farm Business Advisors (FBAs) who work on a
commission basis and act as an intermediary between the NGO and the users.

7. Usability
The nature of designing for developing countries requires that products need to be easy to
understand and useable across different cultures and languages. Product analysis
revealed that many products come with picture diagrams showing how they work and how
to use them. This is effective, but it is important to embed usability into the core design of
the product. Designers interviewed stated that by including the user in the initial design
phase enabled enhanced input into product usability. The lifeline radio is an example of a
product which has been designed with users to ensure it is easy to use and understand in
different cultures. Radio is the primary means of communication across Africa and in rural
areas electricity is scarce and batteries are unaffordable (Chick, 1997). The lifeline radio
was designed to provide education programs across three frequencies and is powered
either by a dynamo generator or solar panel (Freeplay Energy, 2011). The design of the
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radio was inspired by user input and has been designed to be simple to use even by
people with limited or no prior knowledge of how a radio works. One interview participant
stated that you cannot make a product simple enough when designing for these
environments and educating the local population was really important.

8. Sustainability
Sustainability has been split into two parts; firstly, it is important to consider environmental
sustainability in terms of material choice, end of product life and overall environmental
costs. Secondly, the product distribution needs to be sustainable within the existing
economic market. Evidence from interviews suggests that if products are distributed for
free in the same markets where locals sell similar items this skews the markets and
reduces the demand for sold products. Locals will often wait for the free product, even if
this has a negative effect on their health or livelihood. Fitting in with the wide environment
is important, ensuring that products distributed do not cause an unsustainable change in
culture or the way people live. The Chulha Stove designed by Philips is an example of a
sustainable stove design which caters for some of the 1.6 million people who die annually
due to smoke inhalation (Philips, 2011). The stove is a re-design of an existing model
created in 1986. Philips’ design is 20-35% more efficient that the original model making it
environmentally sustainable, but Philips has also considered market sustainability
enabling locals to make and sell the product from plans provided by the company
(Kulkarni, Mareguddi, Rocchi, & Griffoen, 2009). It is this overall sustainability that is
important and not just creating environmental friendly products.

Development of framework
The indicators presented enabled designers and NGOs to understand the key factors
required to create long-lasting and effective products for developing countries. It was
therefore important to present these indicators in a useable and flexible format, enabling
designers and NGOs to quickly and effectively assess products and concepts. To achieve
this, the indicators were arranged in a web format (Figure 2). This enables designers to
quickly and easily assess products during the design phase. Each product is given a
score from zero to five across each of the indicators, with five being the highest. This
method provides instant visual feedback to the designer about the potential success of the
product being evaluated and enables them to see where changes should be made. An
example is shown in Figure 2.
AFFINITY
Is the p roduct something users will
be p roud to own and take ca re of?

DURABILITY

DESIRABILITY

Is the design robust enough to
withstand the envi ronment?

Is the p roduct desirable for the
users?

REPARABILITY
Can the product be maintained and
repaired by local tradesmen, or is it
covered by a warranty?

USABILITY

5

4

3

2

1

Is the product easy to understand and
use correctly within different cultures?

SUSTAINABILITY

FUNCTIONALITY

Is the product environmentally sustainable
and does it promote good behaviour?

Are the p roducts functions
adequate?

AFFORDABILITY
Is the p roduct a ffordable for locals
or supporting organisations?

Figure 2: Product assessment web, an example of ranking a product against each of
the indicators
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Examples of use
Three scenarios of use have been documented which demonstrate how the framework
can be used to improve the design and long-term effectiveness of products.
Concept generation – The web can be used while developing concepts, it quickly and
easily provides a matrix to evaluate products against. The designer is given immediate
feedback regarding which concept is better and ensures that nothing has been forgotten
in the initial stages of the design process.
Product evaluation – Interview data reveals that it can be challenging for NGOs to know
which product is suitable for a new environment, especially when entering new markets or
countries. The assessment-web can be used to assist this process by highlighting the
strengths and weaknesses of possible products, making it easy to rank products and
enable NGOs to make more informed decisions on the most appropriate product. An
example can be seen in Figure 3, products A, B and C have been ranked and compared
against each other. In this case A is the most suitable as it scores the highest against the
majority of the indicators.
A

B

AFFINITY

AFFINITY

DURABILITY

RE PARABILITY

5

DESIRABILITY

4

3

2

C

1

DURABILITY

USABILITY

SUS TAINABILITY

RE PARABILITY

FUNCTIONALITY

5

4

DESIRABILITY

3

2

DURABILITY

1

USABILITY

SUS TAINABILITY

AFFORDABILITY

AFFINITY

5

RE PARABILITY

FUNCTIONALITY

DESIRABILITY

4

3

2

1

SUS TAINABILITY

USABILITY

FUNCTIONALITY

AFFORDABILITY

AFFORDABILITY

Figure 3: The comparison of three products, A,B and C used by NGOs
Design improvement – The assessment-web can also be effective in highlighting areas of
weakness in existing products. Products can be assessed and scored against each
indicator which can be fed back to the designer. This information can be utilised by the
designer when improving on the product design, and enables the designer to concentrate
first on the weakest areas. Figure 4 demonstrates how this can be used to improve
product rating and ultimately long term effectiveness.
Before

After
AFFINITY

DURABILITY

REPARABILITY

5

4

AFFINITY

DURABILITY

DESIRABILITY

3

2

1

SUSTAINABILITY

REPARABILITY

USABILITY

5

4

DESIRABILITY

3

2

1

SUSTAINABILITY

FUNCTIONALITY

FUNCTIONALITY

AFFORDABILITY

AFFORDABILITY

Figure 4: Design improvement
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USABILITY

The assessment web was exposed to each of the interview participants and was highly
rated. Participants described it as easy to use, intuitive and useful, finding it quick and
easy to compare products. They also stated that it helped create an awareness of
important factors that can be used to help in a re-design process of products.

Discussion
Eight assessment indicators have been created from literature review, interview data and
product analysis. These have enabled the development of a framework for designers and
NGOs while designing products for developing countries. By considering each of the
indicators in the design process it is expected that products will have increased users
uptake and be longer-lasting. The assessment framework has been presented in the form
of a web which allows it to be used by designers and NGOs in the analysis of new and
existing products.

Conclusion
This paper presents a method for product evaluation and assessment for use with both
product designers and NGOs. The assessment web is a tool which helps designers
identify areas to consider while designing a product. The tool can also be used by NGOs
to evaluate existing and future products. Literature review, product analysis and interviews
with 18 experts helped to identify these critical factors which have been presented in an
assessment web for use within the design process. The next stage in this research is to
test and validate the tool within a live project to ensure it can help create long-lasting,
effective products for the developing world and avoid the high level of product wastage
seen today.
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Design Prospects: Investigating Design Fiction
via a Rogue Urban Drone
Andrew Morrison, Institute for Design, Oslo School of Architecture and Design (AHO)

Abstract
Design fiction is garnering attention as a mode of inquiry on the prospective in design
practice and inquiry. This paper addresses design fiction as a potential area for design
research to explore communicatively. The paper does so through a performative
essayistic research text. Presented are extracts from an online visual-verbal
hypernarrative and expository research writing. The performative exploration includes
views from the persona of a unmanned aerial vehicle (UAV) or drone policing a near
future city. Her perspectives are prospective. However, the urban ‘drone-gone-rogue’ is
crafted as a design fictional rhetorical device to comment on topical issues in the hereand-now. Her views are located in relation to the matter of voice in design fiction. The
drone asserts that cultural critique is needed from within design practice and research;
she maintains that design fiction is one means to conveying it in contrast to the prevailing
regimes of surveillance and promotional discourses of the ‘smart city’.

Keywords
Speculative; design fiction; design activism; essayistic; network city

Figure. 1: Outline of predator drone, date. Photograph by Einar Martinussen and James
Bridle.
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Design fiction is under development as an exploratory and discursive space (Morrison,
2011). Today it encompasses a medley of perspectives, as Hales (2013) has recently
argued in working towards its provisional taxonomy. He suggests three main keywords:
futurity, anachronism and atemporality. In short, drawing on science fiction as a base and
referring to the luminary work of the writer Bruce Sterling and his design fiction writings
and guides, design fiction may be said to be both a means of representation and
intervention (Hales 2013, p. 2). It is also a mode of crafting speculation that allows us to
ponder the future prospectively as well as critically (Sterling 2009a, Sterling 2009b, Augur
2013). Further, it may refer to the mediation of possible and proximal future scenarios and
articulations (Morrison et al. 2013b). So too may design fiction be employed to destablise
historical veractiy (Hales 2013, p.8).
It is the critical, mediational angle that this paper takes up with respect to the creation of a
discursive space for design, culture and our ‘reading’ of the network city (Morrison &
Aspen, 2012; Morrison et al., 2013a; Graham, 2010). That space is fictionally shaped as a
way of projecting us into a near future world while orienting us to look more closely at our
immediate contexts and their cultural design formations. This is what design fiction offers
the more prosaic, respectable established domains of design and design research. Figure
1 shows the schematic scaled outline of a Predator drone developed as part of a design
activism project by James Bridle and Einar Martinussen to move the presence of the
military application of UAV technologies into more proximal urban and popular cultural
domains. The image is part of a series of design interventionist imaginaries that resituate
and thereby destabilise our perceptions and expectations of drones as remotely placed in
war zones and in border surveillance (e.g. Huffington 2014).
The outline of the most widely used drone to date, the Predator, is startling in its form,
instantly recognisable to those who have seen it in action or traced its appearance in the
media. It is at once a shadow and a pattern recognition device, indexical of the technology
of 21st century combat and a reminder of naïve play of plastic aeroplane kits. I use this
image to visually ‘launch’ the design fiction to which we refer that is called WiFly. As
Bleecker (2009) suggests, this image and the overall blog-based design fictional work
(from a project called PLAYUR on ‘play’ in social media media and the city) is applied to
productively upset the familiar and to disrupt our distance to it.
In this paper the persona and voice of a female drone, the author of the blog text, Adrona
(also the author of this text), is the device employed to ‘conduct’ design fiction
performatively. The design fiction work is constructed and composed to ask how we might
use a reflexive and speculative view in design fiction and a multimodal and mixed mode of
making and communicating that design fiction. Following Bakhtin (1981), she speaks to
readers and their experiences and expectations of how surveillance technologies might be
designed and already are part of the mediated designed interactions of our lived daily
lives. She is a an airborne cyber-techno cultural ventriloquist, perhaps a far cry from
Bakhtin’s original application of vocality in the fictional works of Dostovesky.
Referring to our need to escape modernist constructs of criticism, Latour (2010, p. 487)
notes that ‘The blind led by the blind are in great need of new captors and sensors - yes,
new avatars.’ As can be seen below through a series of excerpts from the web blog of an
urban drone called Adrona that are placed across this essayistic text (e.g. Butler, 1993;
Gotti, 2001; Flusser, 2002; Hemley 2012), there is a new avatar in town! She seems to
have developed a mind of her own, being a hybrid splicing of elements of the human
genome and advanced computational features of UAV technology. This is what one
encounters in the blog composed by Adrona; here is her online biography:
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The design of sky writing
I’m a sentient drone, I guess. But I’ve gone a bit rogue. Keep myself airborne but
generally I’m pretty peeved at being put to use for urban surveillance. I need to keep my
thoughts camoflauged to some degree so that I’ll stay in service. Search and rescue.
‘Smart policing’. Domestic drone. But I’m developing a sense of my own mindfulness. It’s
not easy to work out my own sense of purpose above the city. Flying between code and
conscience, efficiency and ethics. I’ve discovered I’m a female drone – not just an
Unmanned Aerial Vehicle! Aha. A vehicle for critique, that’s me.
The design of sky writing.

Exploring cultural design artifacts and critique
As Hales (2013, p. 2) observes, ‘Design fictions create a discursive space within which
new forms of cultural artifact (futures) might emerge.’ In short, Design fiction moves
between fact and imagination (Auger, 2010): it is a technique and a rhetorical realisation
for conveying connections between imagined (near) futures and current cultural sociotechno realities. Akin to the projections of ‘cyberpunk’ writers, such as William Gibson,
Design fiction is a way to speculate seriously. It's not quite brainstorming, nor is it
ideating. It is design that tells stories. It creates material artifacts that force
conversations and suspend one's disbelief in what could be. It's a way of imagining
a different kind of world by outlining the contours, rendering the artifacts as story
props, then using them to imagine. The prototyping activates the idea, giving it a
few material features and some density, and forcing the refinement that comes
from making something. (Bleecker 2010, online)
This paper takes the from of an experimental essay that moves between modes of writing,
from written text to extract form blog entry and images form websites that appear in those
blog entries (see e.g. Latour, 1996). These are interleafed argumentatively but also
poetically in the form of a type of design fiction with criticism. Added then is a multimodal
turn to writing about design form earlier approaches (e.g. Margolin, 1989), drawing on
different media, types of representation, voice and narrative-argumentative relations
(Morrison, 2010). This has also more recently been termed a ‘prospective hermeneutics’
in the context of design fiction that is also interruptive (Morrison et al., 2013; Figure 2):

They made me a launch pad
Here I was on urban duty, minding everyone else’s business. Then an awful scratching
began in my small loading bay. Not a new camera again I hoped, so tired of having my
vision improved as my rotors age …. And then I saw them swarming out of me, my
underbelly a platform for miniature helicopters, controlled by some other remote sensor
protocol. Or maybe they’ve been activated by an acolyte from the latest citizen hacker
collective.

Figure 2: Proxdynamics micro drone, 2013. Available: http://www.proxdynamics.com
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As a new media and multimodal discourse scholar and applied design researcher, I have
been intrigued for two decades now about hypertextual writing, online multimodal
expression and the abductive and relational discourses that may be realised through and
as networked communication. In investigating social media and the city through a large
funded research project, part of our team has looked into play, speculation and fact-fiction
relations. We have adopted this as a route to untangling the often coaxially rendered
infrastructural and marketing discourses of the ‘smart city’.
One of the ways we have done this is to engage ourselves creatively and critically with the
growing topic of design fiction. For us Design Fiction has offered a mode of inquiry that is
performative: events, enactments, play and experience connect design with engagement.
In part this is central to Critical Design (Dunne, 1999, Dunne & Raby 2013) where the
focus has been on fashioning conceptual artifacts, a design about ideas (Dunne & Raby
2013: 11), that has largely been realised in the frame of design objects (Seago & Dunne
1999) situated in the art installation and gallery. Central to Critical Design has been a
drive to materialise potential future scenarios and to speculate about imaginary futures
and to problematise expectations and perceptions and postulate alternative needs (Dunne
& Raby 2013: 36). This is cast as akin to literature and includes ‘imaginative, improbable
and provocative qualities’, placing creativity over practicality and questions ahead of
answers (Dunne & Raby 2013: 189). More widely, Malpass (2013) places critical design in
a taxonomy that spans associative design (e.g. Mazé & Redström (2007) and speculative
design (oriented towards Science Technology Studies, STS; e.g. Augur 2013). As with the
design fiction presented here, he notes that, concerning design products and objects in
society drawn in these three frames:
Common to the field is the use of satire, rationality, and narrative to engage and
offer critique. The purpose of critical design concurrent with the function of satire is
constructive criticism, using wit as an instrument to affect critical reflection. There
is no satire without critique, and humor is a powerful tool of engagement. But this
critique is contingent on reading the objects of critical practice as objects of design.
These are, therefore, always contextualized and rationalized with a narrative of
use. (Maplass 2013: 353).
In my view design fictional work may be extended from the composition of ‘social
imaginaries’ (Dunne & Raby 2013: 189) and beyond the gallery and often product design
domain of critical design to a wider culturally communicative one where narrative is
prominent. Pastiche, irony and satire may be employed in fictive design works that are
nonetheless imbued with the social, cultural and political. In this view, attention is shifted
to multimodally and intertextually framed communication that may be more distributed in
character and verbally analytical; this presents an articulation that is not only embodied in
a visual poetics or manifested by way of literary affinity alone.
In this view, design fiction may be extended to encapsculate and blend aspects of
technology, social science and creativity. In so doing it enacts a performative shift from
the ‘dreaming’ mode of critical design (Dunne & Raby 2013: 189) to a discursive design
that demands a more explicitly dialogical deigetics of near future imaginaries in which
multiple voices and views are implicated. This is a dialogical mode of transdisciplinary
design discourse that refers more widely to performative discourse that transverses the
humanities and social sciences. It is however, speculative in its status. Yet, it may be
written up as design research cast in a tradition of messy texts (Marcus 1996). These are
texts that entail polymorphous thick description blended with refection and reflexive
critique that are instantiated via digital media and cultural interaction design that taken
together are realisations of discursive design (Morrison et al 2011). They relate to wider
discourses in public circulation and that are topical and challenging; they constitute one
means towards shaping a public critical practice for design fiction (see e.g. Malpass 2013).
4
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Some examples of discursive design (Morrison et al., 2011) have already appeared that
adopt and encompass what Bakhtin (1981) refers to as polyvocality. Morrison (2011)
developed a conference paper on the ruminations of a wifi-enhanced cow called Rumina
roaming the streets of a future cityspace. She stumbles along and a ‘hybrid’ of animal and
machine, of bovine needs and human- and data-generated push media in a post animal
liberation metropolitan landscape. Her being is constantly interrupted by cultural and
communicative ‘feeds’ from the past.
The text includes formal research reflections on such a cultural construct in the shape of a
narrative that was deliberately constructed to re-sensitise the reader to consider relations
between technological, cultural and urban scales of ‘progress’. Like Adrona, she is a
performative ruse, a device to problematise our conceptualisations of technology - for
fellow designers and technologists, students and a wider civic-oriented public – in the
mould of an Internet of Things’, albeit not one built on metaphors of infrastructure. Her
point of view is aimed to engage our cultural consciences concerning what we fabricate
and project in and via design. In Adrona’s case this extends to the online genre of the first
person blog with its open comments field.
That said, as critical practice design writing and criticism do not typically experiment much
with formats of design writing. I present here then a type of ‘sky writing’ by referring to
Adrona, and to a speculative conversation, in Bleecker’s words with design fiction. Writing
may be extended in design research to a level of experimental articulation in such a way
that is already prevalent in performance studies or in peer reviewed journals such as the
print variety of Cultural Studies/Critical Methodologies or online ones such as Kairos.
However, given the theme of this conference, there is a need to connect this move to a
speculative mode of inquiry and communication and wider issues in design and
technology already today.

Design and drone technologies
Currently the use of drones in an extended ‘war on terror’ is prevalent across the media
(e.g. Adams, 2010; Economist, 2012). This a media now characterised by not only
broadcasters such as CNN and media research organs (Pew Research Center, 2012), but
also social media services that are used to critique and debate drone technologies and
their application: e.g. Twitter (Dronestream, Begley, 2012), online sites dedicated to
providing wider publics with information and updates on how drones are being deployed in
targeted combat (e.g. Dronestagram, Bridle, 2012).
This is a new, technology augmented aspect of military activity, developed over time and
now at the core of ‘smart war’ thinking. There are now more drone politics (ground bound
though they are) being trained than ones for actual airborne manoeuvres. Dozens of
countries have drone programmes and almost weekly are reports on the killing of
suspected militants in Afghanistan and Pakistan (in the latter with n agreed joint action
with the U.S. Major news channels now show documentaries on drones (e.g. Verveij et al.,
2012 on Al Jazeera). The application of drones in urban policing has already begun, and
is clearly part of what Adrona reflects on:

Recognition
Ah, recognition! I see myself put into service above the city, the sly urban eye, some call
us. But I’m not just one of a swarm, mindlessly hoisted. Filling me with sensors and
wireless feeders means I am part of the networked city. Not just transmitting but alive.
That’s me, a livewire you might say! I think these thoughts, I’m stimulated to make
connections, algorithms all firing. And the word recognition has begun its parsings, an
agent in its own attractions. Flash memory takes on a new meaning.
5
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A flash comes into my mind, a quote semantically fetched from an online book by Fleski:
‘Recognition is not repetition; it denotes not just the previously known, but the becoming
known. Something that may have been sensed in a vague, diffuse or semi-conscious way
now takes on a distinct shape, is amplified heightened or made newly visible. In a mobile
interplay of exteriority and interiority, something that exists outside of me inspires a
revised or altered sense of who I am’. (Fleski, p. 25)

Altered senses, minor fictions, big issues
As we submitted papers to the DRS 2014 Conference in early November 2013, one of the
lead news items internationally was discussion of the fallout of the whistle-blowing on
leading security and surveillance by Eric Snowden, a contract worker employed in the
United States by the National Security Agency (NSA). In the US and the UK, heads of
security and espionage agencies were currently being publicly questioned - and were
questioning - just how this individual, the Guardian newspaper and NSA itself were
implicated (albeit differently) in the gathering, hoovering and the uncovering of sensitive
data. This is data that had been amassed and exchanged because it has been designed
to be gathered, stored and surveyed, and to some degree shared.
This data and communication design project is the result, it might be argued, of the
extension of surveillance policies and practices marked as responses to both the viscious
actions of Al Qaida on several continents and the related wars in Afghanistan and Iraq in
principle. On the one hand, and a concurrent burgeoning of digital communication across
the globe, on the other (two) hands of keyboards and ‘thumbing’ on smart phones and
social network sites in our networked cities and wireless regions. These are matter for
design and design fiction to consider today. However, as has been argued (Hales, 2013),
design fiction is also anachronistic, looking back into the received past from a future
imaginary space. This we encounter in a blog entry by Adrona (see Figures 3-5) in which
she realises how her legacy is being monitored:

Memory mind-er system
Oh look, a feed from the past slips between my rotors. My being a new experimental
hybrid of techno and human cortical splice implant, I receive information through my GPS
to human memory mind-er system. I feel something like a murmur reaching into my being.
Its cold up here in 2022 above the city. Murmmuration! It’s a website from summer 2013.

We are in the news species again. The topic of conferences and listed in the statistics of
the Pew Institute. President Obama’s popularity plummets due to drone strikes in ‘AfPak’
as the military call it. I’m airborne, committed to urban service I understand. Did they ever
notice ay back in 2014 that it was a form of urban service design?
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Oh no, I am now implicated in the presentation and archiving of a drone festival online, a
gathering of my own fairly recent history. Its collaboratively authored, even calling itself a
design fictional space!

Figures 3-5: Call for contribution to Murmation Festival, affiliated project at The State:
http://www.thestate.ae/projects/; The Murmation Festival includes online video of news
from C-Span; Archive, Murmation on Tumblr. Available:
http://murmurationfestival.tumblr.com/archive
UAVS have been and are being designed and they are in many senses design hybrids
that are themselves agglomerates or assemblies of human and non-human actants and
are Things (Binder et al., 2011) that fit into deeper and wider military systems design and
7
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arguments for more ‘democratic warfare’ (Sauer & Schörnig, 2012). They now receive
considerable investment, with leading developments in Israel and Norway (see also
Figure 2). They have already changed the way combat is enacted and where casualties
may be landed. They are under considerable criticism from politicians, policy experts, and
legal and ethics committees and specialists (e.g. Public Intelligence, 2010), as can also be
seen in the growing body of research (e.g. Blackmore, 2005).
So, drones are also now toys, e.g. Parrot, using the iPhone and GPS and taken up by the
Occupy Wall Street actions in response to the Global Financial Crisis. They are part of
urban environments, the ‘sentient city’ (Shepard, 2011), or what Graham (2010) calls the
city under siege; implicated are the design of surveillance, crowd control, policing (Figures
6-9) and search and rescue efforts (New York Times, 2012).
Here’s what Adrona has to say:

The First Age of Social Media
Watched. The humiliation of being watched. They are staring at my prototypical relative
from below! He looks like he is in the cross hairs of a police viewfinder! Ha.
Isn’t that what was playing out in those days of protesting in the streets against the Global
Financial Crisis they called it. Yes it looks like what was called Occupy New York. I
remember the image now, in my data-album, that pixellated history before SuperHD real
got to grips with our GPS eyes. The way the protesters used these toy like copters to
monitor the police. The police in urban flight! The iPhone holders on the ground getting
live video feed, able to send it on.
That was in the First Age of Social Media.
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Figures 6-9: Parrot commercial drone in urban flight; Screengrab from TIME website,
article and image on Occupy movement protesters own use of drone to film police actions
in NYC, USA. Available: (http://techland.time.com/2011/12/21/occupy-wall-streets-newdrone-the-occucopter/); Image from Occucopter above Foley Square, NYC. (Stanley
Rogouski). Available: http://www.flickr.com/photos/stanleyrogouski/6536148907/

Further into design fiction
Design fiction has received considerable attention recently (Sterling, 2009a; Sterling,
2009b; Augur, 2010; Bleecker, 2010; Grand & Wiedmer, 2010; Morrison, 2011; Bosch,
2012). For design research, often concern with conveying the nature of designerly thinking
and abductive construction, design fiction encompasses possibilities for representation,
articulation and expression (Figures 10 & 11) as well as reflexive critique. This can be
seen in the following extract from Adrona’s blogging:

Feeling replicated
Everywhere you looked in the media in 2013 you’d see us, I feel we have been replicated,
our forms and our purposes entangled, an archaeology of the future I like to call it. There
were those feelers of the future in the archives of airborne technologies of the late 20th
century, reachable in online repositories such as this one that looks like an early motion
capture flip book!
And then second image, how we became the stuff of makers and collectors, shaping their
own Lego-like arsenals of representation lodged in the photo service Flickr. Pieces of
popular culture at the same time as pieces of human and then computer targeted
coordination. From war, to bedrooms, to boardrooms, to the boredom of my daily hovering
above the streets. I’d better not get too poetic, somebody already incorporated my poetry
that in their research paper on design fiction and WiFly.

9
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Figures 10 & 11: Teledyne Ryan UAV Drone RPV Firebee (San Diego Air & Space
Museum Archives). Available: www.flickr.com/photos/sdasmarchives/6871003163/
; Playful rendering. UAV "Eagle Eye" 1. UAV Drone for the Baltic Union and Australian
forces. (Tom Neumo). Available: www.flickr.com/photos/44219944@N03/4651802878
Design fiction may be characterised by its posturing, prospective slant and an unfolding or
chiasmic quality. Design fiction may thus offer ways to approach exploring,
experimentation, giving accounts and building critical reflection that are in a different voice
to established procedural and formal deductive experimental modes of inquiry that design
research does not always seek to reinforce or apply. Design fictional inquiry - in its making
and analysis, and in via prossesural discursive co-performativity - also varies from the
inductive, process oriented, collaborative and way finding modes of inductive logics and
methods. It does this by enacting abductive and discursive moves in conveying and
building knowledge.
In terms of new media philosophy it can be said that design fiction entails the formation of
material assemblies and technologies (Hales 2013: 5). The design fiction I enact draws on
work in performance studies, digital narrative and electronic rhetoric. These are areas
themselves where design is often not adequately expressed or investigated. I argue, as
does Hales (2013, p. 7), that ‘As technoprogresssive objects design fictions are fully
tangled in the contemporary media situation both as instrument and representation.’
(Figure 12). Adrona has reflects on this from the future:
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Instrument and representation
How very very cute! One of those consumer pads, circa 2012 used to steer one of my
relatives. Just order it online, from France! Not exactly then the greatest supporter of the
extended American drone strikes. Instrument.
Just look how we are marketed. Representation. A boxed variant, images of our
functionality shown outdoors in open space, reminding me of all those images at the time
on the dusty spaces of Afghanistan. Here a toy like simplicity. A Parrot. What a name, we
did what they said, said what they did?

Figure 12: Screengrab from AR Drone website

Intermediary zones of experimentation in design criticism
If we are to offer and discuss the potential constitution of such a criticism via design
fictionalising, we need to allow for fragile zones of experimentation that might be partially
insufficient, allowing glimpses of a criticism we have not read, and a discourse that itself
invites us to a gathering of thinking and articulation that is concerned with design in our
lifeworlds and in our everyday practices and professional positions.
Multimodal communication and writing, including that of the blog and essay, is the main
method being addressed in this paper. Elsewhere this has been taken up as in design
fiction that blends text types and modes of mediating current issues cast in the future as a
method for problematising today’s critiques (Morrison et al., 2013b). Wall and Monahan
(2011, p. 251) write that
Whether the forms of drone surveillance and violence operate in discursive,
representational, and/or physical registers, they are always articulations of identity
and scripted assertions of value that are far from objective or benign. UAVs may
reside within a paradigm of cosmic control that seeks strategic advantage through
systems of verticality, but rather than mirror reality below in some positivistic way,
the drone assemblage executes socio-technical codes that objectify others while
blurring all identities within the apparatus. Some of these blurred identities include
insurgent and civilian, criminal and undocumented migrant, remotely located pilot
and front-line soldier.
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Liestøl and Morrison (2013) argue for the role of narrative and rhetoric as method, as I do
here, to formulate and articulate a criticism that is prospective or a near future urban
scenarios. These devices and communicative techniques are employed as mixed
methods in experimental communicative blends of multimodal and digital narrative, ANT
concerns and techniques. Taken together they accentuate the use of speculation as a
method and mode of inquiry (Sterling, 2009b; Parisi, 2012; Morrison et al. 2013b).
However such speculation may be located within current times as is seen in Figures 13
and 14:

A little more real

Now my unproud history can be seen. A mapping of the strikes and markings of drone as
generic product, steered by people at others, over there in the warzones of religion and
insurgency. The precursors to my urban militancy. Haha. To go rogue is to … go civilian!
I see the website PeaceNews has a link to a petition called Lift The Veil. Way back in
2012 it was collecting 20 000 signatures to demand the disclosure of the use of us drones
by the British in Afghanistan. That was the year in the US that re-elected President
Obama began to meet public pressure to come clean on the unstated actions of the drone
programme.
I shift my location over the city, seeing on my inner screen these smaller ones from years
gone past in Dronestagram. It’s ‘Making these locations just a little bit more visible, a little
closer. A little more real’.

Figures 13 & 14: PeaceNews site, Lift the Veil campaign. Available:
http://peacenews.info/node/6950/drone-campaign-news; Dronestagram by James Bridle.
Available: http://booktwo.org/notebook/dronestagram-drones-eye-view/
12
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Discussion: moving the paradox?
For the average news-viewing and peace-abiding citizen current debate and practices
around electronic surveillance and our readings of drone technologies is a paradoxical and in no way a fictional - situation. Watching news video online and sending a copy of
this draft text may be monitored though its sender and recipient may have no knowledge
of this, while horrified at the extent of personal data gathering and the reach of ‘watchers’
that has been termed unconstitutional by former American security leaders.
Yet, at the same time parties to this communicative act of daily news processing and the
exercise of criticality central to notions and conventions of academic freedom would in no
way condone violent or bigoted sorties by fundamentalists of any kind, whether through
organised calls or individual sociopaths such as occurred two years ago in Oslo, Norway.
As citizens, we too would like to know, even feel assured, that we will not encounter such
horrific manifestations of human behaviour.
However, as active participants to our societies, we need to move beyond the poise above
such a paradox and to continue to discuss how it is that we even find ourselves
confronted by such seeming contradictions. In design and its research, some of these
discussions might fall within the purview of design and social innovation. They may also
feature within the emerging area of design activism and the twists it may demand of
participatory and co-design.
As we engage in the design of interactions, and services, hybrid products and intertwined
complex systems that we argue need to be understood as emerging, through their ‘wicked’
character and by way of even radical innovation, we cannot not acknowledge that design
is implicated in the very fabric of our now electronically networked societies. Our mobility
is now augmented by the smartphones in our pockets, ones that track and map our
actions and exchanges, purchases and loiterings. We are now embedded in and give
material to our own digital constructions and communication.

Conclusion: on composing and prospects
For a humanist design researcher, the act of construction (Koskinen et al., 2011) and
multimodal composition (Morrison, 2010) of the design fiction WiFly (Morrison, 2011) and
the shaping of the persona Adrona, both drawing on social science and technology
critiques and knowledge of HCI, was interesting methodologically (c.f. Mainsah & Morrison,
2013). In summary it may be said to be an outcome of the articulation of design in a digital
humanities space (Burdick et al., 2012).
In making the article and in making the narrative text, an oscillation occurred between the
fictional and the argumentative, with online sites and links leading abductively to, from and
between one another, in online news items or academic texts, such as security studies.
Overall, this worked as an experimental method of composition. It involved chance,
serendipity, allusion and randomness, approaches common in the arts and in design (Diaz,
2011).
Techniques such as irony and pastiche were used to try to convey a mismatch between
expectations and future perspectives, where as seemingly non human speaks to us
mortals in our current perceptual world. This is a world of the networked city. Techniques
of play (Morrison, 2011) as a method were refereed to and applied performatively,
drawing on research and co-design in performance studies, digital and locative narrative.
The approach drew on earlier experiments of a similar nature in which performative
composition and readers juxtapositional meaning making was enacted (Morrison, 2003).
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Figure 15: Predator drone outline on street of Instanbul, James Bridle.
It is such making of meaningful prospects in and through design that this design fictional
inflected text has offered as part of an exploratory, essayistic, but also, design critical
writing. In contrast to the gallery displays and expository writing on critical design, this is
‘writing on the streets’ and writing in the sky, in Adrona’s words, in the site of a blog. This
conference paper is also a form of hybrid articulation between critical and speculative
design, oriented explicitly as a performative enactment of the two, but connecting design
fictional expression and analytical reflection that together are realised as discursive design.
Like critical design and its more recent speculative incarnations as well as the speculative
in design fiction, fictional narrative designs may draw on ‘faction’ based stances that leave
us as readers and city dwellers with troubling views on the network city, not simply the
prevailing market-driven persuasions towards aligning with ‘the ‘smart city’. So too may
expository writings on design challenge us to interpret and to query our assumptions
about design research discourses and their rhetorical and mediational compositions. In
closing, rather than make any further declarative statements, I leave readers with a space
to reflect on their own responses to Adrona in her voicing of the speculative and design
fiction:

What are my prospects?
It’s a lonely life up here, day after day, the icy nights, and the unblinking view of the
streets below. I see her again, that woman skulking along the walls. I zoomed in on her
yesterday. Might she be Roma? She seems to be worried and cold, as if she is looking for
someone but cannot be seen by the authorities. Maybe she did not leave with her and
group when they set off back south, far from these streets now glazed with refrozen ice.
What are my prospects? And what do I see? Does anyone see me? I have watched Prof
La Tour as he reads his way around the city, smart tablet in hand. Let me look into the guy
I passed by when scanning drone sites yesterday. He’s been he hasn’t he? Mr Bridle.
Recently he has been in Istanbul marking out drones. I see myself there, on the street and
from above. My old self before the upgrades and the new systems, then the new frame.
Almost self-nostalgic.
Oh you unbridle my thinking.
14
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Adrona seems to still be with us:

References, references. Who needs ‘em, always on the job
So much has been published on us drones. Books, websites, military reports, manuals
about how to build us using Arduino. We have taken to the sky. But now here in 2030 I am
always on the job, I am redirected, an online device to be steered, to take selective
images, to pattern match shapes with my libraries of unsavouries and snap to urban grid
with a sound flare, to launch one of my tiny nets to trip up pedestrians. No references
needed. Permalinked am I.

Figure 16: Selected book covers, drone technologies, all viewable at www.amazon.com
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Abstract
This article aims to explain how transformational change can be achieved through service
design process and methods, especially through service prototyping, and how the learning
process enables change. Results are based on case study research conducted in a
service prototyping laboratory, SINCO (Service Innovation Corner), during a MediPro
(Practices, Processes and Products for Medicine and Healthcare) research project. This
paper examines if SINCO service prototyping methods can influence transformational
change in companies and organizations, what kinds of learning processes SINCO and
service prototyping activate, and how the service design process is constructed when
using the SINCO environment.
The aim of this paper is to present new information and insight regarding the benefits of
service prototyping in development work between universities, companies and
organizations. The key findings suggest that service prototyping can be an influential tool
to transformational change as well as to encourage facilitation and team work. The codesign approach used in service design fosters a strong peer-to-peer learning process,
and prototyping in the SINCO environment enables a technology-aided learning process
and supports experiential learning. Research findings complement the theoretical
background, which includes the key thematics of the service design process, learning
process, transformational change in companies and service prototyping.

Keywords
service design; prototyping; learning; transformation; case study

The paper introduces SINCO prototyping and learning environment and then the
theoretical background of this study related to the thematics of service design process,
learning process, transformational change in companies and service prototyping. The
paper continues with the research questions and methods used. The main focus of this
paper is on service prototyping research done at the SINCO laboratory, and it discusses
the lessons learned in case study research related to the service prototyping process. The
paper introduces transformative methods such as SINCO, outlines the service designers’
role and needed skills to conduct service prototyping and explains how service design
process can trigger change through action. The conclusion offers brief insights and a
summary.
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Service Prototyping at SINCO
The SINCO laboratory is a concrete example of how to conduct service design. SINCO
consists of the prototyping and learning environment and a set of tools for co-design and
service prototyping. In SINCO technological equipment and digital material, such as
photos, videos, and sounds, are used to build a simulation of actual service moments for
experiencing, testing and development. As a set-up for prototyping services, SINCO has
two 117-inch background projection screens that are perpendicular to each other,
providing background scenery and enabling partial, yet immersive, spatiality. These kinds
of visual elements help to concretize different aspects of service concepts and ideas for
different stakeholders by giving them a better idea of what the service experience might
be like. In SINCO, it is possible to simulate all kind of services, processes and practices.
Prototypes are an effective way to cooperate, make processes and practices visible and
learn new skills. In 2009, at the University of Lapland, a prototyping laboratory for service
and interaction design was developed. The SINCO laboratory is an environment including
a set of tools that are dedicated to service prototyping and interaction design (Rontti,
Miettinen, Kuure, & Lindström, 2012). It is a mixture of a theatre, studio, play room,
meeting room and mock-up workshop (Figure 1). Interactive whiteboards, computers,
projectors, speakers, rear projection screens, multi-colour spotlights, and physical and
virtual props support the creation of the service experience.

Fig 1. Active co-designing, learning and prototyping in the SINCO environment
SINCO is a space and a set of tools, but it is also a way of working. SINCO represents a
holistic approach to service prototyping and an introduction to a new working culture for
designing services that support various phases of the service design process (Miettinen,
Rontti, Kuure, & Lindström, 2012). In the SINCO laboratory, prototypes are quick and
easy to develop and modify. This is ideal for hands-on service development since new
ideas can be generated and existing prototypes can be tested. The lab also supports the
co-creational culture of service design, in which anyone can build on the ideas of others.
One of the important focuses of the SINCO laboratory is to function as a learning
environment, where students work alongside the project team, researchers and
companies (Kuure & Miettinen, 2013). Knowledge transfer from the service design team
(researchers and students) to knowledge recipients (partner companies) occurs in the
context of co-creation. Students have hands-on involvement in the cases, learning to use
different prototyping methods as well as technology that facilitates prototyping.
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The SINCO process as a whole enables the communication, testing and further
development of optional services before launching them. The aim of the SINCO
environment is to support ideation and decision-making through experiential learning. Kolb
(1984, p. 41) defines experiential learning as “the process whereby knowledge is created
through the transformation of experience. Knowledge results from the combination of
grasping and transforming experience.” In Kolb's experiential learning model, learning is
seen as a set of circumferential cycles; the learning event is constantly evolving and
deepening the process. This coincides with the iterative service design process.

Theoretical Background
As a discipline, service design is very practice-based. The service design process can
trigger co-creation and also change. According to Holmlid and Evenson (2008), the
process of service design differs from conventional approaches because instead of
defining strategy at the beginning, service design starts with exploratory or immersive
research to discover opportunities for innovation in strategy. In many of the process
models, prototyping, building or testing are important phases where ideas become
concrete and measurable (see e.g. Engine, 2009; Mager, 2009; Moritz, 2005; Van
Oosterom, 2009).
The service design process uses generative, formative and predictive methods (Fulton
Suri, 2008). It has the implicit idea of innovation and can use several methods for
concretizing new offerings or innovations even in the same development process.
Methods should be selected or applied according to each case or project. Nevertheless,
the important factors that must be considered when developing and applying the service
design process can be identified as follows: understanding the service design challenge—
the users, business environment and applicable technologies; observing, profiling and
creating empathy for and cooperating with the users; including the clients, other
stakeholders and the users in the process; creating ideas; prototyping, evaluating,
improving and visualizing during the whole process; implementing the services; and also
maintaining and developing the services after implementation.
Different kind of learning processes can support change in co-design process as well as in
services. Future-oriented solutions to learning and producing knowledge can be
generated using the principles of service design. In today’s society, competencies and the
conditions and sources of learning and knowing are in a state of constant change. The
paradigm for learning and knowing is shifting from one that emphasizes cognition-forming
and individual learning to one that accentuates the ideas of contextualism. This same idea
of contextualism is well utilized in service design, where the core of service development
lies in the contextual understanding. Different service design tools enable contextual
learning. The emphasis of research is moving toward the study and development of
processes that produce learning and competencies in and between the contexts of
education and work (Poikela, 2010).
Service design can help in the recognition, understanding and development of the
immaterial processes and resources related to learning and producing new knowledge.
Service design can also be used effectively in organizational learning and development
processes. Service design thinking is an on-going consideration of how our collective
needs are met without overstretching the human and natural resources (Reason, Downs,
& Lovlie, 2009). This approach is used in experience design, which is an approach to
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creating emotional connection with guests or customers through careful planning of
tangible and intangible service elements (Pullman & Gross, 2004).
In recent decades, participatory and collaborative design approaches have gained
increasing support and interest in many areas and fields. Different methods of codevelopment can be used to convert tacit knowledge to explicit knowledge as well as
foster creative learning (Nonaka & Takeuchi, 1995). The goal of participants in group work,
for example, is to form a common information sharing and creation space where
information is shared, and a new understanding of the participants is created based on
their experiences and knowledge (Pöyry-Lassila & Teräväinen, 2010).
The aim of co-development is always the conscious construction of new knowledge.
Transferring the existing knowledge to the participants or mere participation in the
development activities is not enough. Collaborative knowledge construction aims at
creating new knowledge and the development of common objects, such as services or
concepts. This is trialogical learning, in which learning is viewed as knowledge creation.
The goal is a collaborative and systematic effort to develop conceptual or concrete
products, services or practices (Pöyry-Lassila & Teräväinen, 2010).
Participation in service design and the collaborative learning process can facilitate change
in organizations. All stakeholders working together and the use of service design process
and methods can trigger radical change as well as find ways to identify and deal with
obstacles blocking the vision, thus limiting the prospect of realizing a transformation. The
concept of the action learning organization is presented as a bridge between learning and
transformation, as it involves collaborative questioning by organizational members of their
own actions (Limerick, Passfield, & Cunnington, 1994).
Designers can facilitate change and help all stakeholders to understand what the steps
towards the desired outcome are. Sangiorgi (2012) proposes that design researchers can
work at two parallel levels. At one level, they introduce Design for Services methods with
a focus on improving service experiences and offerings that are designed around
customer needs. On another level, they introduce a new way of thinking about value cocreation and innovation (Service Thinking) that could transform the way organizations
perceive their role, offerings and innovation processes.
Service prototyping is a new competence area for designers. Prototyping activities locate
them in the centre of a business development case where designers’ role is to work as a
facilitator and use tools that connect the stakeholders views and visualize the service
offerings. The short duration of a prototype cycle, between trying something out and
testing it with users, is what makes the relationship between design and business
successful (Moggridge, 2006). Prototypes can quickly and cost-effectively communicate a
service proposition and prompt questions on the technical feasibility, consumer desirability
and business viability (Samalionis, 2009). Prototypes are tools for thinking, and
prototyping is a powerful means to facilitate organizational development and change
(Brown & Katz, 2009; Coughlan, Fulton Suri, & Canales, 2007).
Blomkvist (2012) proposed four distinguishing features of prototyping approaches and
presented them as levels on which prototyping can be conducted: 1) artifact, 2) use, 3)
context and 4) service levels. This division of prototyping approaches is made to explain
the constituents of service prototyping more explicit. Representations-such as service
sketches, service walkthroughs, and live service prototypes-allow service developers to
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approach and understand the experience of service propositions. These kinds of methods
also allow designers and users to enact or perform service experiences before they have
been established in an organization (Holmlid & Evenson, 2007).
Services are complex and are delivered by people, smart products and online services.
Service design and prototyping are approaches and competences to manage the design
process of service experiences. In the design process, a prototype integrates many types
of information (Koskinen, Zimmerman, Binder, Redström, & Wensveen, 2011). The
prototyping approach gives us tools to concretize service offerings that are delivered
through different channels and smart devices. Further, prototyping gives us the means to
examine how service experience becomes real through the customer journey and different
service touchpoints, which means through interactions, processes and environments.

Research Questions and Methods
This paper examines if SINCO service prototyping methods can influence transformational
change in companies and organizations, what kinds of learning processes SINCO and
service prototyping activate, and how the service design process is constructed when
using the SINCO environment. This paper presents a case study that focused on service
prototyping process in the SINCO environment. The aim is to come up with new
information and insight about the influences of the service prototyping approach.
Furthermore, the findings will suggest ways to develop the method to support both
transformational change in the companies and the learning process related to service
prototyping.
The paper is based on a) interview data collected from Finnish SMEs (N=6), who have
used the SINCO environment and whose service development case was a part of an
industrial design course at the University of Lapland, and b) research data collected in the
MediPro research project during social services safety development cases. In the MediPro
project, the aim is to see how the service design approach and prototyping facilitate the
development of a technology-aided service delivery process and how learning happens in
those circumstances. Co-development was carried out with social service professionals
because they have the most topical and practical knowledge of the services and process
developed. The research data collected in MediPro includes self-documented data by
professionals using the design probes method (N=20) as well as fieldwork diaries of
designers (N=2) written after service prototyping sessions with two groups of social
workers at the SINCO laboratory. The data was collected in 2012 and 2013.
Theory-driven content analysis was conducted through two analysing rounds in which
researchers first picked out key terms and phenomena that responded to the research
questions and the main concepts related to them. In the second round, the findings were
discussed in research meetings. Research findings complement the theoretical
background, which includes the key thematics of the service design process, learning
process, transformational change in companies and service prototyping.

Findings from the MediPro Case Study
The main findings of this case study research describe the new roles and competencies of
the designers, new methods used in the service design process and their influences in
development processes in companies. The findings are related to three different titles:

473

transformative methods, designer as a facilitator of learning and change, and change
through the service design process.
In SINCO, learning happens through three connected elements: the service design
process, transformative methods and people (the participants and designer’s activities).
All of these elements have an influence on learning and how successful it will be. Learning
-which is creative, continuing, collaborative and technology-aided at SINCO-opens up the
possibility for change. The notion of development and change for the better is at the core
of design activities in SINCO. We argue that SINCO service prototyping, by connecting
service design process, people and transformative methods through action, is a tool for
learning and change or organizational transformation (Figure 2).

Fig 2. Service prototyping as a tool for learning and change

Transformative Methods
Visual elements and illustrations are one way to support change, share information and
have a conversation. Showing something in a visual format helps different stakeholders to
focus on a certain subject, whether it is a piece of a larger service moment or just a small
detail. Furthermore, visual presentations allow different views and opinions to be
discussed and understood. Visualizations and prototypes that you can experience create
understanding, which is the starting point for learning. Through prototyping, the design
group learns and understands which service moments are challenging for customers and
why.
In SINCO, visualizations are strongly connected to everyday life, and the visual aspects
can introduce new perspectives and opportunities. SINCO prototypes support change and
learning through concretization. For one of the company representatives, after going
through a prototype of a company’s standard service journey, the need for change was
evident. Studying product or services in the laboratory means that something is taken
from its natural environment and brought to a controlled space, where it can be subjected
to experimentation (Koskinen et al., 2011). The situation is almost paradoxical, as the
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prototype alienates people from their real-life situations and everyday activities. At the
same time, it helps them to look at the service and actions closer, concentrate on details
or see the opportunities and try them out quickly and inexpensively. Concretizing and
other service design methods are tools for development but also for learning.
Service designers use the customer journey for working, ideation and communication.
Through the customer journey, which can be experienced and lived through at SINCO, the
need for change is often more evident. Throughout the use of service design methods, the
ability to make decisions evolves. At SINCO, learning happens mainly through action and
is very practice-based, as actual services and new ideas are always prototyped and codesigned. This generates a growing understanding of the problem or challenge at hand
and the point of view of other stakeholders. Concrete doing has also a positive effect on
the attitude towards change. Ideas are easier to accept or reject as you test them in
practice, and opinions and decisions are based on reality, not just assumptions. Service
prototyping can be a tool for change resistance. Through prototyping, it is possible to
forget or change existing models and replace them with new models of operation.
At SINCO, customer journeys are built into experience prototypes. These prototypes can
be used in different service design process phases. Prototypes can help participants to
remember past experiences related to service, to relieve assumptions and to understand
their own actions in certain moments. Dividing the whole customer journey into easy-tounderstand service moments enhances learning. In practice, experience prototyping in
SINCO is not as easy as it seems, and everyone needs to participate. At first, role playing,
acting out and building mock-ups might seem silly or difficult. This is where the designer
steps in. The designer has planned the workshop beforehand and has chosen methods
that challenge participants but are not too difficult. For the designer, it is helpful to prepare
for these kinds of challenging situations in prototyping and to be willing to be the first one
to try out service prototypes.
In the service design process, many different kinds of methods are used. This multimethod process supports co-creation of knowledge from many sources and from new
points of view. Ideas, actions and thoughts can be based on the knowledge and
understanding collected. This supports culture change in the organization, leads to a deep
understanding of the case in hand and helps the designer to choose the right methods for
a particular case. New tools are needed as more and more complex challenges are
solved by using design. For example, one of the new tools could be comparing the
organization’s customer journeys and processes by prototyping.
It is clear that service design plays a strategic role in the co-creation. This is realised by
using not only different service design methods but also a wider approach that integrates
service thinking, understanding the user in context with service rationales, and
constructing service propositions. At SINCO, the connection between individual learning
and group learning is very dynamic as participants move between these entities during
workshops and prototyping. Not only do the designers learn, but company representatives
and users that participate gain new insights as well.

The Designer as a Facilitator of Learning and Change
The service design process enables concretizing and understanding the overview and the
detail, which supports the collaborative development work and practical innovations. The
designer’s role as a communicator and facilitator of a process is evident. One of the key
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factors in supporting change in organizations is group work, which is usually conducted in
workshops. The role of a designer is the facilitator. The point is not solely to create new
and amazing ideas but also to help different stakeholders to come together, ideate
collaboratively, concretize their ideas and also lead discussions. Knight (2012) proposes
that the designer’s role is not just thinking or pure creativity but also communication. A
designer’s role in shaping services is important, not just in helping to meet a need but also
in communicating what it is or what it could be in a way that makes it more
understandable to others.
The core of facilitation is to find the right way of working and communicating so that
people can work together productively. The facilitator does not have to be a professional
of the subject because facilitation is used when the group members already have the
knowledge to solve the problem at hand (Kantojärvi, 2012). When co-design methods are
used, the start of a workshop has to be inviting, informative and interesting. It is a
facilitator’s responsibility to ensure that participants are on the same page and that they
feel comfortable during the workshop.
In some cases negative feelings like preconception and suspicion are related to existing
services or to development work in general. At SINCO, pictures, sounds, lighting and
props create a space where it is possible to look at service moments as material or data
without hurry or existing perceptions and ways of working. This is a powerful tool for group
work since the use of prototypes makes it possible to understand the underlying
processes, different stakeholder views and tasks related to different kinds of service
moments. As a result, the group is seeking positive outcomes together, and defensive
perspectives disappear or at least fade away.
There is a lot of preparation work involved in the facilitator’s role. Different factors, like if
group members already know each other, have an influence on outcomes. Facilitator finds
out what kind of group dynamics there are in the group, decides how group should
approach the subject in hand and supports participants to try out ideas. Only when
preparation work-like inviting the right people, organizing the space, planning the
timetable and making preliminary visualizations of the service journey-is done properly
can the group start to create content together. The facilitator also needs to adapt to
different situations during the workshop, understand the context-sensitivity in
conversations, and give space for thinking, understanding and learning. All this planning is
very conscious work and aims towards facilitating learning and change.
Group formation and group activities are important in workshops. At the beginning, it is
crucial to identify the key persons that have time to be active in the process, who have a
positive attitude towards development and who could act as agents of change in
organizations after the service design case. A challenge for the designer is to facilitate the
implementation phase so that ideas become reality. The most challenging step can be the
one from the laboratory to real-life. The service design process is frontloaded methodwise, and new tools and methods for implementation are needed. The SINCO method has
potential to be one of the implementation methods in the future, as it can be used to spar
key persons to see the future possibilities holistically, help them to decide where to start to
make changes and use the finalized prototype as a communication and training tool
towards relevant professionals.
The change process can also slow down or dry up completely if new people come along
during the evaluation phases of the co-creation process without any specific task to
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complete. Through active participation in workshops, team spirit is formed. In workshops,
people grow to be experts of what could or could not work and why. The knowledge
transfer of this kind of information needs to be carefully planned and tailored to match the
needs of each receiving company. We have discovered that active participation in service
prototyping and workshops builds the capability to tolerate changes. At SINCO, it is
possible to experience what the future would be like if the organizations made some key
changes.

Change through the Service Design Process
Stickdorn (2010) describes the service design process as an iterative process in which
four steps-exploration, creation, reflection and implementation-are an attempt to structure
such a complex design process. Hegeman (as cited in Stickdorn, 2010) states that
designers need to be critical towards any theory or model of a design process. Despite
this, different service design process models can help designers to understand the phases
through which desired outcomes will be achieved.
In a prototype-heavy service design process, the first phases of cooperation are affiliated
with organizing, contacting, scheduling and creating understanding. In this phase,
practical arrangements are emphasized. After this, different kinds of meetings, workshops
and presentations follow. Facilitators need to balance the work between details and a
holistic view. Still, while working on the details of a touchpoint, the facilitator needs to keep
in mind where that touchpoint sits within the whole customer journey. Furthermore, the
facilitator needs to cope with dilemmas and help the group to make decisions about where
to concentrate according to their budget, resources and the views of different stakeholders.
Most of the interviewed people said that after they had gotten used to drama methods and
working with the group, they became inspired, and it seemed like the workshop ended too
quickly. When planning a workshop, it is important to take into account that participants
need time to familiarize themselves with the methods used.
When planning processes, it is important to remember that the slowest and hardest part is
usually the beginning. Understanding service design, its methods and throwing oneself
into a project are phases for which beginners in service design need time and maybe
even help. If this is not done properly, and if group members do not know their roles or
aims of cooperation, it is easy to question the service design methods and changes
proposed. Participation of group members in workshops where knowledge and ideas are
created is crucial. It is almost impossible to tell someone in words all that happened in a
service prototyping session at SINCO.
Prototyping emphasizes stakeholder experiences and allows different points of view to be
discussed. In active workshops, it is easier to concentrate on possible solutions rather
than on conflicts. The SINCO laboratory enables quick prototyping in which ideation is fast
and moving between service moments and service locations is easy. SINCO is an
immersive environment where it is possible to concentrate on a specific challenge or
opportunity and turn off other distractions.
Changing an organization’s operating culture usually needs lasting cooperation with
designers. Implementation of the changes planned together should be followed and
supported. Changing an existing operating culture of a service with service design is not
only related to big changes, like changing from a product-oriented company to a serviceoriented company, but usually it is small details that improve the customer’s experience.

477

At SINCO, students do a final presentation, a report of the case and a finalized prototype
with before and after photos as well as suggestions for what to do next in the company. In
our opinion, the implementation phase tools and ways of delivering and tracking results
needs development. In the future, we need to find ways to ensure that a company or
organization is able to perform tasks needed to realize the designed changes.
Usually, the success of a service design process is determined through overall results, but
process phase related checking of results is often missing. This kind of working culture
could be supported through facilitation. The designer’s facilitation skills are needed in
debriefing sessions in which the designer listens analytically to the discussions related to
the case. In these situations, learning occurs, and the designer can link the discussions
with solutions. In addition, neutral outsider views and outsourcing of the design challenge
are seen as important elements in the service design process by company
representatives. A fresh pair of eyes and a neutral opinion is needed in the design for
change.
Expectations for a service design project are consistency, determination and a specific
change for the better. When we are talking about service design processes, we will
inevitably face a variety of different phases with different kinds of methods and aims.
Collaboration and participation are built into the process, and in our opinion, designers
should do this more consciously. During the process, the designer has to check the
direction to ensure that planned changes are making the service better for the providers
and customers.
One of the key factors in the service design process, and a tool for learning, is discussion.
It is important that someone facilitates conversations that are taking place during the
service design process, and in our case, that person has been a designer. Good
facilitating will lead to good conversation. Communication and interactions are a central
part of co-design and of every service. In the case studies, conversations happened in
many levels: designers and students in the faculty; designers and researchers at the
university; designers, researchers and key persons from a company or organization; and
everyone that participated in the co-design process. Learning occurred and got deeper in
all these different levels of conversation.
Service design is still an unknown concept for many companies. Our results show that for
company representatives, it is easier to understand what service design is through case
examples, which work as a basis for discussion. Through case examples, company
representatives learn how challenges could be resolved or opportunities could be made
into reality through the service design process. They also understand that no one has to
be an expert in everything because during the service design process practical knowledge
will be created together. Some of the communication challenges in cases might happen
because as for now designers have been planning workshops from the service design
process point of view, but also cooperation and discussion aspects should be taken into
account when planning workshops.

Conclusions
Service design is connected and based on everyday activities and understanding. This is
why it is easier to involve people from multiple backgrounds and with different hopes,
needs and wants in the service design process. Through the co-design approach, the
group of participant tries to affect services that people use and change those for the better.
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Service design enables a continuing learning process through its iterative working
approach in which service solutions are developed through testing and evaluation.
Furthermore, the co-design approach used in service design fosters a strong peer-to-peer
learning process. Prototyping in the SINCO environment enable a technology-aided
learning process.
New roles of designers are emerging. The results described here make it clear that using
prototyping effectively when designing services requires new skills and the understanding
of several technologies. Such projects also call for designers who know how to apply
theatrical methods. Designers play a central role as facilitators during prototyping
sessions—leading the prototyping, bringing the ideas of participants to life, and stimulating
discussion and ideation by asking questions and altering the prototype. As a set of tools
and a way of working SINCO enables a continuing case related learning process for
designers.
Design is becoming a more important part of strategic and multidisciplinary innovation.
This implies a broader role for designers who are able to build bridges between different
disciplines and transform knowledge into solutions. Design also has a role in solving the
wicked problems of human society, and designed services need innovative solutions to
address social challenges. Designers analyze information by using designerly ways of
knowing (Cross, 2007).
Service design is a new competence area that helps in managing and developing multichannel service experiences. The notion and contents of experience design are present in
a service design process. The users and stakeholders participate in the service
prototyping activity where service propositions are experienced, evaluated and developed
further. The service design and service prototyping competencies are manifested through
a multi-disciplinary and facilitated working approach that can be applied in various fields.
New competencies of a designer include a vast knowledge in different areas of design,
including strategic design, experience design, industrial design and interaction design. Yet,
the most important ability of a designer is empathy connected with an innovative and
solution-oriented approach.

References
Blomkvist, J. (2012). Conceptualisations of Service Prototyping: Service Sketches,
Walkthroughs and Live Service Prototypes. In S. Miettinen, & A. Valtonen (Eds.), Service
Design with Theory. Discussion on Value, Societal Change and Methods (pp. 177-188).
Rovaniemi: Lapland University Press.
Brown, T., & Katz, B. (2009). Change by Design: How Design Thinking Transforms
Organizations and Inspires Innovation. New York: Harper Business.
Coughlan, P., Fulton Suri J., & Canales K. (2007). Prototypes as (Design) Tools for
Behavioral and Organizational Change. A Design-Based Approach to Help Organizations
Change Work Behaviors. The Journal of Applied Behavioral Science, 43(1), 1–13.
Cross, N. (2007). Designerly Ways of Knowing. London UK and Boston MA: Birkhauser
Verlag AG.

479

Engine (2009). Engine Group. Retrieved June 5, 2009, from company’s Web site:
http://www.enginegroup.co.uk/.
Fulton Suri, J. (2008). Informing Our Intuition: Design Research for Radical Innovation.
Rotman Magazine, Winter 2008, 53-55.
Holmlid, S., & Evenson, S. (2007). Prototyping and enacting services: Lessons learned
from human-centered methods. Paper presented at Quality in Services conference, QUIS
10, Orlando, Florida. Retrieved October 1, 2013 from
http://www.ida.liu.se/divisions/hcs/ixs/publications/fulltext/2007/HolmlidEvenson_QUIS07.
pdf.
Holmlid, S., & Evenson, S. (2008). Bringing Service Design to Service Sciences,
Management and Engineering. In B. Hefley, & W. Murphy (Eds.), Service Science,
Management and Engineering: Education for the 21st Century (pp. 341-345). Springer
Verlag.
Kantojärvi, P. (2012). Fasilitointi luo uutta – Menesty ryhmän vetäjänä [Facilitation creates
new – be successful as a group leader]. Helsinki: Talentum Media Oy.
Knight, J. (2012). The Experience Design Framework: Supporting Design Thinking in the
Service Domain. In S. Miettinen, & A. Valtonen (Eds.), Service Design with Theory.
Discussion on Value, Societal Change and Methods (pp. 169-176). Rovaniemi: Lapland
University Press.
Kolb, D. (1984). Experiential learning: experience as the source of learning and
development. Englewood Cliffs, New Jersey: Prentice Hall.
Koskinen, I., Zimmerman, J., Binder, T., Redström, J., & Wensveen, S. (2011). Design
Research Through Practise – From the Lab, Fiels and Showroom. Waltham: Elsevier Inc.
Kuure, E. & Miettinen, S. (2013). Learning through Action: Introducing the Innovative
Simulation and Learning Environment Service Innovation Corner (SINCO). In T. Bastiaens
& G. Marks (Eds.), Proceedings of World Conference on E-Learning in Corporate,
Government, Healthcare, and Higher Education 2013 (pp. 1536-1545). Chesapeake, VA:
AACE. Retrieved January 16, 2014 from http://www.editlib.org/p/115095.
Limerick, D., Passfield, R., & Cunnington, B. (1994). Transformational Change: Towards
an Action Learning Organization. Learning Organization, 1(2), 29 - 40.
Mager, B. (2009). Introduction to Service Design. Digital communications tool.
Culminatum Innovation. Retrieved from May 1, 2009, from
http://www.share2solve.org/introtosd/start/Main.html.
Miettinen, S., Rontti, S., Kuure, E. & Lindström, A. (2012). Realizing Design Thinking
through a Service Design Process and an Innovative Prototyping Laboratory – Introducing
Service Innovation Corner (SINCO). In Israsena, P., Tangsantikul, J., & Durling, D. (Eds.),
Design Research Society 2012: Bangkok. Conference Proceedings: Volume 3 (pp. 12021214). ISBN 978-616-551-570-2.
Moggridge, B. (2006). Competitiveness Summit ‘06. Roundtable Discussion. Design
Council UK. Retrieved October 26, 2011, from Design Council Web site:
http://www.creative-net.co.uk/Design-Council/Files/Podcast-Transcripts/Bill-MoggridgeCo-Founder-IDEO-Consulting-Associate/.

480

Moritz, S. (2005). Service Design. Practical Access to an Evolving Field. Köln International
School of Design. Cologne: University of Applied Sciences. Retrieved April 20, 2009, from
http://stefanmoritz.com/welcome/Service_Design_files/Practical%20Access%20to%20Service%20De
sign.pdf.
Nonaka, I., & Takeuchi, H. (1995). The Knowledge-Creating Company: How Japanese
Companies Create the Dynamics of Innovation. New York: Oxford University Press.
Poikela, E. (2010). The design of learning. In S. Ruohonen, & L. Mäkelä-Marttinen (Eds.),
Towards a Learning and Competence Creating Ecosystem – LCCE (pp. 10-17).
Kymenlaakso University of Applied Sciences, publication series A, No 28.
Pullman, M., & Gross, M. (2004). Ability of Experience Design Elements to Elicit Emotions
and Loyalty Behaviors. Decision Sciences, 35(3), 551-578.
Pöyry-Lassila, P., & Teräväinen, H. (2010). Yhteiskehittämisen yleisiä ja yhteisiä
periaatteita [General and common principles of co-development]. In R. Smeds, L. Krokfors,
H. Ruokamo, & A. Staffans (Eds.), InnoSchool - välittävä koulu. Oppimisen verkostot,
ympäristöt ja pedagogiikka [InnoSchool – caring school. Learning networks, environments
and pedagogy] (pp. 17-21). The Aalto University School of Science and Technology,
SimLab Report Series 31.
Reason, B., Downs, C., & Lovlie, L. (2009). Service Thinking. Retrieved from liveIwork’s
Web site: http://www.livework.co.uk/articles/service-thinking.
Rontti S., Miettinen, S., Kuure, E., & Lindström, A. (2012). A Laboratory Concept for
Service Prototyping – Service Innovation Corner (SINCO). In P. J. Tossavainen, M.
Harjula, & S. Holmlid, (Eds.), ServDes 2012 Conference Proceedings Co-Creating
Services, The 3rd Service Design and Innovation Conference, 8-10 February, Espoo,
Finland. Retrieved March 16, 2014, from:
http://www.ep.liu.se/ecp_article/index.en.aspx?issue=067;article=024.
Samalionis, F. (2009). Can Designers Help Deliver Better Services? In S. Miettinen, & M.
Koivisto (Eds.), Designing Services with Innovative Methods (pp. 124-135). Kuopio
Academy of Design, University of Art and Design, Helsinki B 93.
Sangiorgi, D. (2012). Value co-creation in Design for Services. In S. Miettinen, & A.
Valtonen (Eds.), Service Design with Theory. Discussion on Value, Societal Change and
Methods (pp. 95-104). Rovaniemi: Lapland University Press.
Stickdorn, M. (2010). Iterative Process. In M. Stickdorn, & J. Schneider (Eds.), This is
Service Design Thinking. Basics – Tools – Cases (pp. 122-135). Amsterdam: BIS
Publishers.
van Oosterom, A. (2009). Who do we think we are? In S. Miettinen, & M. Koivisto (Eds.),
Designing Services with Innovative Methods (pp. 162-179). Kuopio Academy of Design,
University of Art and Design, Helsinki B 93.

Essi Kuure
Essi Kuure (M.A.) is a Junior Researcher in the Culture-oriented Service Design Doctoral
School at the University of Lapland. She has a master’s degree in industrial design from

481

the University of Lapland and has worked there for several years on multiple service
design projects. Her research focuses on knowledge and methods of service design, codesign and prototyping.

Satu Miettinen
Satu Miettinen (Doctor of Arts) works as a Professor of Applied Art and Design at the
University of Lapland, Department of Industrial Design. For several years, she has been
studying and developing service design and social design practice in multiple projects.
She is actively working with writing and editing service design research literature and
involved in the area of social design and design policy work. Her experience and skills
include the management and co-ordination of design research and development projects.
Miettinen has been co-operating for example with Namibian local communities for more
than a decade on several projects.

Mira Alhonsuo
Mira Alhonsuo (B.A.) works as a Research Assistant in multiple service design projects at
the University of Lapland. Currently she is doing her master’s degree, which focuses on
the use of service design methods in the field of healthcare, more specifically in a hospital
emergency policlinic. Her research interests include facilitation, process visualization and
collaborative development of public services through service design.

482

An aesthetic approach to the use of textiles in
architecture
Prof Tina Moor, Lucerne University of Applied Sciences and Arts, CC Products & Textiles
Prof Dr Andrea Weber Marin, Lucerne University of Applied Sciences and Arts
Janine Häberle, Lucerne University of Applied Sciences and Arts

Abstract
Current trends indicate that ways of living will change due to longer life expectation,
urbanization, scarcity of raw materials and energy resources and increased mobility
leading to a need for flexible housing.1. 2. Using textiles in architecture can be energy
efficient and economic: it is lighter to transport and easier to (dis)assemble.
We are interested in an aesthetic approach to using textiles in architecture: textiles can i.e.
be soft, foldable, elastic and they are available in a variety of colours and textures. We
want to play with the sensory capacity of textile to give architectural spaces a different
touch and feel. Our team of designers, architects and engineers at the Lucerne University
of Applied Sciences and Arts (LUASA) is currently working on the project ‘Stoffwechsel’
(“textile change”) with the aim to disclose the aesthetic potential of textiles in architecture.
In this paper we focus on two sub-components within the ‘Stoffwechsel’ project: textile
insulation and textile pavilion. We present the state of the art and key learnings from the
project and end the paper with offering suggestions for further research.

1

483

An aesthetic approach to the use of textiles in
architecture
Prof Tina Moor, Lucerne University of Applied Sciences and Arts, CC Products & Textiles
Prof Dr Andrea Weber Marin, Lucerne University of Applied Sciences and Arts
Janine Häberle, Lucerne University of Applied Sciences and Arts

Keywords
Textile architecture; textile aesthetic; sustainability; insulation;

1.

Introduction

The requirement to act in a sustainable way has reached all areas of life. In the field of
construction, new requirements to use natural resources more economically are especially
challenging. Textiles have already been applied successfully, both for temporary and
permanent construction applications, mainly as membrane constructions, geotextiles,
shading and reinforcement.
The use of textiles in construction is nowadays limited to applications such as lightweight
constructions (e.g. tents and shelters), mobile and temporary constructions, membrane
structures, weather protection membranes and façade structures. The typical use of
textiles in architecture demonstrates, especially in membrane construction, the
characteristically, mostly three-dimensional, organic forms, which result from tensioned
membranes, as well as the spacial contortion of those membranes.3 The repertoire of
forms is based on complex distortion and absolutely wrinkle-free tensioned laminated
fabrics, which distinguish the straight lines and right angles of the usual architecture.
This almost perfect surface, without any wrinkles, is the reason why typical textile
properties are completely negated; i.e. softness, fall of the folds, crinkles, etc.
The starting point for the research project was the great potential for the composition of
textile architecture, whilst delivering sustainable, functional and feasible solutions.
Consequently, the focus in architectural application is not only on ecological, technical and
economical functionality, but also on the aesthetic aspects of textile surfaces, as well as
the designing of textile modules. In this paper, we explore the aesthetic use of textiles in
architecture. First we describe textile design principles that can be applied to the use of
textiles in architecture leading to the definition of five working hypotheses. We then
introduce the ‘Stoffwechsel’ project and its sub-components ‘textile insulation’ and ‘textile
pavilion’. We describe how we have tested the hypotheses in this project and provide
2
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preliminary conclusions on the feasibility of using textiles in architecture. We end the
paper with offering several suggestions for further research.

1.1. Textile design principles
This paper focuses on design considerations, although the functional principles are
always kept in mind. We will be examining which of the following aesthetic principles from
textile design can be transferred to the use of textiles in architecture.
•

Material
A huge variety of different textile materials, both natural and synthetic, could be
used for buildings. Some are able to absorb or resorb humidity, others are flameresistant, water-repellent and/or breathable. The textile finishing industry offers
vast possibilities in treating textiles in order to enhance the functionality of the
material or to achieve special properties. Examples are phase change materials4,
silver coatings and coatings for moisture elimination. The great advantage of
textiles is at the same time the main weakness. Textiles are soft and adaptable
and the tensile strength is paramount, but they cannot stand compression forces.

Figure 1 / 2: Magnificent spaces can be created with textiles. A good example is the ‘Big
Air Package’ by Christo at the Gasometer in Oberhausen, Germany. This sculpture made
of 20.350 meter of fabric is installed inside a former gas tank and is illuminated through
the skylights of the gasometer and additional light projectors. Photographs Walter
Tschopp, 2013
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Figure 3 / 4: ‘Big Air Package’ by Christo at the Gasometer in Oberhausen, Germany.
Photographs Walter Tschopp, 2013
•

Construction of Textiles
Various textile construction are possible for use in textile construction elements:
simple weaving, double weaving, warp knitting, non-wovens. of the two surfaces.
The techniques of weaving and warp-knitting allow to construct three-dimensional
textiles, for example spacer fabrics. It is possible to determine different properties
of the two surfaces, which are attached to each other with spacer threads.
Furthermore one can decide either the distance of the spacer threads and of the
two surfaces.

•

Proportion and Surface:
Proportion is an important theme in surface (textile) design. The size of a repeat is
always adapted to its final use, be it an accessory, a garment, wallpaper or
whatever is created with the fabric. This must also be taken into consideration
when it is adapted on a surface in an architectural context: if the repeat unit is too
small, the whole surface is perceived as a plain pattern. If the aim is to put rhythm
into the surface, much bigger patterns are required. Textile surfaces offer a wide
field of creation while simultaneously dealing with functional challenges. Creating
textile surfaces means to consider all the possible parameters: the relationship
between figure and ground, abstract or figurative forms, the choice of colours,
contrast or harmony of chosen colours, matt or brilliant material, structured or plain
surface.

•

Repeat:
Textile surfaces are characterized by the repeat of one unit, side-by-side and endto-end. The size of the repeat depends on the use of the fabric. These repeats can
be created in very regular or irregular orientation. When designing a repeat,
different sizes, changes of direction and proportion must all be taken into
consideration. I can name two famous examples of structured surfaces, built with
ETFE, one more regular, the other with complex repeat: The Allianz Arena,
München5 and the Water cube, Peking6. The surface of the Allianz Arena seems to
be quite regular with its rhomboids but has a strong movement that welcomes the
4
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sight of the spectator and transports it around the building. The very complex
outside of the Water cube, built with differently shaped polyhedron-“bubbles”
seems to have no repetition. But in fact, the surface consists of 13 different
cushions, which are repeated in a bigger module. Another example for a regularly
rhythmised wall is made out of insulating rubber material. The black surface is
fixed with anchors in a offset grid pattern7.

Figure 5: Wall and roof insulation, covered
with black rubber material, the anchor
pieces are positioned in a regular repeat
Photograph Contec AG

Figure 6: detail of the anchor piece
Photograph Tina Moor, 2013

1.2. Hypotheses
Based on design principles of the textile design, the following working hypotheses are
studied in the “Stoffwechsel” research project:
a) Textile materials and their properties are suitable as building material in
architecture.
b) Textile construction offers a high potential for surface design.
c) Textiles, in combination with insulating materials, offer high insulating performance
- due to their confection in chamber systems - as well as a variety of aesthetically
designed appearances.
d) Textile chamber systems, in combination with reinforcing materials, achieve high
load capacity with low weight, whilst also changing the aesthetics of a building.
e) Textile junctions (sewing, welding, gluing etc.) can be design elements and
simultaneously help to transfer loads.
5
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2. The “Stoffwechsel” project
2.1. Introduction
In the project “Stoffwechsel” textile elements are introduced as insulating part of the
building envelope for indoor and outdoor application as non-structural and structural
application. Textile fabrics are also applied for temporary structures where they have
structural purposes. Thereby multi-layer textile designs could replace conventional walls,
ceilings and roof systems. There are several reasons for this:
• Textiles are complex constructions, whether woven, warp-knitted or non-woven.
The properties and characteristics can be pre-determined by choosing the right
fibres, threads as staple thread, monofilament or multifilament, and by deciding on
the construction of the fabric surface and its finishing, where supplementary
functions can be introduced.
• Textiles are very robust, durable and lightweight, and have high tensile strengths.
Textiles can be created according to their specific use, by employing highprecision processing technologies. Moreover, ready-made textile components may
be transferred to the construction area, where they can be positioned and filled
with insulating material.
• Textiles can be more adaptable to the requirement of the system, due to their
specific properties, and because textile components allow for a customized
construction.
• Textiles have different properties ideal for use inside, outside, and even as a
house.
Applying textiles as new construction materials will result in a new and aesthetically
appealing innovation, which can be seen, and evaluated, as having additional
architectural value. Similarly, textiles used in an architectural context can be highly
aesthetic, as well as being able to fulfil constructive, functional, insulation, acoustic and
hygienic functions. For example, when textile materials are used externally, or as a façade,
they provide opportunities for designing the surface. Moreover, when textiles are used
together with insulating material and compression elements – but designed to be smooth
and limp rather than high tension – the combined effect will have visual and tactile
properties, showing natural folds and curves, resulting in new aesthetic opportunities.
Solutions need to be found as to how to influence the forms of such constructions, by
using appropriate material assembly, as well as woven or warp-knitted fabric
constructions. Last, but not least, the overall impact of using textiles, on the building as a
whole, needs to be clarified.
The LUASA School of Art and Design in collaboration with the LUASA School of
Engineering and Architecture, is pursuing the application of textile material (woven and
warp-knitted fabrics) in architecture and building construction. The latest project is funded
by the Swiss Commission of Technology and Innovation (CTI) and has started in July
2013. It focuses on the development of multi-layered construction systems with textile
materials for renovation and new buildings. The flexible and soft textiles structurally define
the construction, and play an important functional, creative and aesthetic role within the
6
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building system. Moreover, there are, for example, a lot of well-engineered high-tech
fabrics in the garment industry, or with existing technical applications, which could also
play a crucial role in architecture. The project focuses on the possibilities for the increased
application of textiles in construction, taking into account current challenges in the building
industry. The use of textiles in construction allows for custom-made solutions, by using
selective yarn and material combinations, specific construction of the woven fabrics and
its assembly. Moreover, by using techniques such as sewing, finishing, embroidering,
printing and weaving, it is possible to enrich fabrics with special functions, which can be
integrated into the textiles, giving them an added value.

2.2. Textile Insulation in Architecture
In the 1960s and 1970s many industrial buildings without or with insufficient insulation
were built. As an alternative to destroying these buildings, sustainable insulation solutions
are increasingly being sought after. The project ‘’Stoffwechsel’’ addresses this problem by
developing unique insulation materials: the subproject ‘TexLining’ focuses on insulation for
the large inside walls of such buildings while the subproject ‘TexCoat’ creates insulation
for the outside façades that are often carried by steal or wooden pillars.

2.2.1 Design vision
The textile insulation needs to fulfil several requirements that are formulated according to
the capacity of industry partners within the project, as well as the mechanical properties of
the old buildings. However, the biggest challenge of “Stoffwechsel” is to balance the
necessary functionality with design and aesthetics of the insulation materials. First, the
textile materials need to meet the following functional criteria. They need
•
•
•

•

To have a certain flexibility and silkiness and the capacity to be draped and to
span a large surface;
To minimize the working steps from production to assembling;
To be composed of a minimal (and therefore sustainable) material mix; The aim is
to use only one material, for example to conceive cushions with glass fabric and
glass-insulation, basalt fabric with rock wool insulation or polyester fabric with
polyester-insulation in order to reuse the whole element. It is possible to put it in
the furnace or to melt it and get again glass fibres, rock wool or polyester without
separating different materials from the cushion.
To minimize weight and space in transportation.

2.2.1. Procedure
As mentioned earlier, the basic benefits of textiles are their lightweight, flexibility in use,
strength on tensile loading and the fact that they can be produced in running meters.
These functional characteristics give textiles a great advantage over other materials that
are commonly used in architecture and the construction industry. Furthermore, the
aesthetic and design potential of textiles for both indoor and outdoor use in buildings is
very promising. Several aspects of textiles especially offer design opportunities
7
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•
•

The choice of confection, material and colour.
The possibility to work with prints, develop woven fabrics and add acoustic
features.

The design exploration is deliberately kept low, but on the other hand the design vision
and knowledge about textile design possibilities are the benchmark for the decisions and
developments. Thereby the design vision navigates through the over all development of
this research project. This aspect shall be illustrated by explaining two experimental
material-sketches and mounting-trials in a very beginning stage of the project. Through
such hands-on trials, presented below, material experience and design inspiration through
making is generated.8

2.2.2. Applied experiments
We developed large textile ‘cushions’ that were filled with rock wool granules and could
then be connected to girders (large supporting beams used in construction).
• Two different kinds of spacing fabrics are considered: one like a honeycomb
structure with “pipe-sequences” which run horizontally or vertically. Each pipe was
filled separately with the granules after having been chucked between the girders.
• Another concept to pursue is an interpretation of spacing fabric. Two layers remain
open but are jointed together with repetitive placed connection points. These
points are crucial because when we try to fill the space between two sown together
layers of fabric, the filling material will not divide equally due to gravity. In other
words: the fabric will blow up like a big belly. Connection joints prevent this as they
will lead the filling material to be divided evenly between the fabric (see figure 5
and 6 on page). In this early stage, the role of the (textile) designer is important,
because it has to be taken into consideration, where to put the junction points: are
they put in a regular repeat, in a irregular repeat, in which distance are they
placed, etc. When the layers have been attached to the girders, the cushions are
filled with rock wool granules.
Honeycomb-pipe-fabric and spacer-fabric feature the possibility of being produced as
running meters in maximum width (ca. 300cm). Such a panel of spacer fabric can
theoretically be mounted in one piece, vertically between girders – from floor to ceiling, or
horizontally - panel by panel. In this early stage of the project, in cooperation with the
architect researchers and the industry partners, it is important to work along questions
among the feasibility of this ‘minimized steps from production to mounting’-concept.
Two of such very applied questions are illustrated in the following pictures:

8
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Figure 7: Rockwool and filling device.
Figure 8: Different cushions ready to be filled.
Figure 9: Filling the cushions with rockwool granules.
Photographs LUASA, 2013
On picture 9 we see a glimpse of the aesthetic capacity of textile insulation. Filling textiles
with air would make the cushion stiff, but the rockwool gives it a soft property, like a real
cushion as we know it from our sofa. Construction material like rockwool and soft fabric
like cotton might be perceived as opposites, but from the tension between these
substances new products and applications can be born. Imagine how a room with soft
walls like this can serve many different purposes, in for example hospitals, spas and
lounges. We argue that it is this aesthetic capability that makes the use of textiles in
architecture – in this case specifically in insulation - full of potential.

2.2.3. Considerations I
Considering design, size and feasibility: What will be its form after the filling? Can a
cushion made of 100% glass fabric and connecting points set by hand in a 7cm, 9cm and
30cm grid, be filled with rock wool granules? How does the textile material behave when it
is filled with the granules? Through this trial it was possible to gain an imagination of the
mounting and filling process. Material behaviour, physical aspects and the appearance
were proofed during the filling process. Due to understanding processes, physical aspects
and possibilities concerning such granule filled cushions, the design vision becomes
clearer and offers new inspiration.

9
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Figure 10 / 11: Sketch models for attachment trials. 100% polyester warp-knitted fabric
with attached wooden tiling (attachment only in the middle of the tiling), chucked on a
girder-model 1:10.
Photographs LUASA, 2013

2.2.4. Considerations II
Considering proportions, feasibility and processes: What are possible concepts to merge
half-solid tiling with textile? What can be the sizes of the tiles? How can they be in an
interesting rhythm to fulfil our vision? How does the material behave when attaching the
module overhead as a whole piece by chucking the textile between girders? This trial
gave detailed information about the physical behaviour of a stretched fabric with fixation
lines and / or points. Furthermore the experiment to fix solid tiling onto a textile gave
indications about the process development and logistical issues. By working with this
specific semi-transparent fabric, design visions and aesthetic varieties with different tiling
sizes and use of colour become nameable.

2.2.5. Further experiments
So far we have experimented with a variety of fabrics and insulation materials, systems of
attachment, mounting and confection in order to find meaningful combinations. We are
continuing these experiments and will develop a morphological chart of best alternatives.

2.3. Textile pavilion
The starting point for this project was the awareness that modern festival tents are limited
concerning interior space and comfort and unsatisfying with regard to their form and
external appearance. Our interdisciplinary team consisting of engineers, architects and
textile designers has been working in collaboration with textile suppliers, tent
manufacturers and event organizers on a concept for a mobile event pavilion, which would
fulfil contemporary requirements for aesthetically-extraordinary occasions.
10
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2.3.1. Design Vision
The appearance of the pavilion was defined by the design team, focusing on two crucial
aspects:
•

•

First, it was important that the size of the pavilion could be altered. This demand
led to the vision of the external appearance of an accordion. In such a way it would
be possible to alter the shape of the pavilion according to the number of people
using it.
The second vision was to start with a flat piece of fabric, and then to create the
three dimensional form of the pavilion without cutting off, or manufacturing, any
material and enabling an easy build-up.

2.3.2. Procedure
Our team worked first with paper, in order to find an adequate form for the future pavilion.
As in Origami, it was possible to produce suitable forms, just by folding the paper, without
cutting or using glue. Different systems of foldings and repeats have been conceived in
order to define the three-dimensional form for the pavilion. The trials are very much
influenced by the textile design principles, such as unlimited length of fabric, repeat of
foldings and proportion of foldings.

Figures 12 & 13: Models of the shape of the pavilion, folded with one sheet of paper
Photographs Tina Moor
Based on these very first trials, we developed a system using the following principles: the
compression elements are manufactured into the fabric, which makes the system melt
together. Thereby the bearing structure and the shelter form a unified whole. The system
consists of a fabric and compression bars, which do not touch each other. When the
whole system is folded, it stiffens and becomes three-dimensional. The LUASA applied for
a patent at the Swiss patent office for this “Tex-Fold-System”. Texfold is unique because
the textile is connected to the sticks. Figure 15 shows how you start of with a flat surface
that has certain openings through which you put the sticks (like with a tent). The sticks are
fixed in the textile, but they do not touch each other. When you then fold it, the textile
becomes a 3D shape.
11
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Figure 14: Model made of sticks and fabric

figure 15: The functional principle of
the „Tex-Fold-System“

Photographs LUASA
However, creating architectural models using textile materials on a small scale is
problematic, because these models cannot be easily scaled-up, as would be possible with
other materials. For example, a very thin fabric, weighing 30g per square meter in a model
1:100, would weigh 3kg per square meter once scaled-up, which is no longer a textile
material in its strictest sense.
During the biennial Swissbau 2012 in Basel, we demonstrated the feasibility of the system
by building part of the 1:1 pavilion, which served as our booth.

Figure 16: Model of the „Swissbau“-stand
Photographs LUASA

figure 17: Our booth at the „Swissbau“ 2012

From May 2013 until January 2014, a further development led to a mock-up of two 1:1
segments of the pavilion, built outside on the university campus (see figure 18). Standing
outside being exposed to weather conditions, we realized that the TexFold system can not
be applied on a 1:1 scale for outside events. The structure is not strong enough to resist
for example strong winds.
12

494

Figure 18: Mock-up of two segments of the pavilion
Photograph Alexander Lempke
This conclusion has led to the development of two separate research projects. The first is
to build a 1:1 pavilion in the shape created by the TexFold system, but constructed in a
conventional way: the structure of sticks will be build first after which it is covered by the
textile. This project is currently being undertaken by a team of architects and engineers as
involves a lot of measurements with regard to weather conditions. The goal is to complete
a well-engineered pavilion by summer 2014. The second project is to develop other
applications of the TexFold system.

2.3.3. Conclusion
The procedure of the pavilion project shows clearly, that the start with a small model to
conceive and clarify the outer form of the future pavilion by the designers, allowed the
invention of a totally new system, which would not have been possible without this
approach. We believe in the procedure of planning not only theoretically, but also “by
hand”. Doing by hand helps us to solve possible problems already in the very beginning of
the project.

3.

Further research

We perceive the work that we are currently doing with Stoffwechsel as only the beginning
of our efforts to explore the aesthetic use of textiles in architecture. The following projects
13
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are examples of how we can further integrate textiles in architecture: three of them are our
own projects and two projects were undertaken by colleagues. A big challenge when
using textiles in architecture is that new ways need to be found to for example build
lighting into walls – as it is not possible to drill a hole as you would in a concrete wall.
There are several examples of integrating light like the projects TIF and E-Broidery reveal.

3.1. Own research projects
TexFas9:
The objective of the pre-project10 „TexFas“ was to prove the potential of multi-layered
textile constructions. The principle was made out of traditional polyester fabric with
polyurethane coating. Hereby the feasability and the aesthetic potential were clarified.

Figure 19: textile wall
Photograph LUASA
Textile Interfaces TIF11:
Woven textiles with conducting light can make the fabrics shine or conduct electricity.
Glass fibre-monofilaments are integrated in the fabric. With the aid of mechanical
treatment the glass fibres reveal patterns by shining through the treated spots. We think,
that textile material offer the possibility to be enriched at the very beginning of its
construction with different additional functions. These function can be adapted to the final
use in textile insulation or construction.

Figure 20: Visualisation of TIF-façade
Photograph LUASA
14
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E-Broidery12:
E-Broidery is the name for innovative textiles with electronic components like LEDs,
sensors or solar modules, which are integrated by use of embroidery-technology. Fabrics
become more than simple curtains, but create f. e. a warm ambience with dimmable lights
when the night falls.
When curtains become an new form of lamps, it is imaginable that textiles used for
construction could be as well insulating as luminous.

Figure 21: E-Broidery curtains
Photograph Isabel Rosa Müggler

3.2. Outside projects
LUCEM13 - Translucent concrete:
The invention of a translucent concrete, developed in cooperation with Aachen University
– Institute for Textile Technologies – is very interesting because the use of textiles has
both a stabilizing function (glass fibres and Kevlar fibres) as well as an aesthetic function
(light-emitting glass fibres): the fine glass fibres allow light to pass through the concrete
panels.
Reinforcement in construction:
Textiles are used in wall construction, for example as plaster reinforcement grids, primarily
used to prevent cracks in the plaster.14 Similarly, textiles – including carbon and glass
fibres, and fabrics – can be used to reinforce concrete, whilst also allowing for the
production of light and free forms in architecture. However, in this case, fine-grained
concrete is required to ensure good bonding between the fabric and the concrete.15 16
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4. Conclusion
The challenges of the “Stoffwechsel” project consist of using scientific methods as well as
doing 1:1 models to prove that our ideas about textile insulation play the crucial role as
aesthetic and functional parts in the construction, which go beyond the solutions we know
today. We found that textiles can be applied as insulating “cushions” in old warehouses.
The next steps are the experiments with different textile materials both woven and warp
knitted, conceived after the first evaluation of the experiments at the mockup-wall.
Currently we are working on insulating devices, which contain transparent parts for the
use in sky lighted rooms. The outer form of the different fabrics can be beautifully shaped
and rhythmical with anchor points to hold the insulating part of the cushion element.
The design of such cushions in combination with technically advanced fixture, enables the
creation of large surfaces and a variety to make them rhythmic by confection or choice of
colours. The use of soft textiles in architecture as visible outer layer, in the inside and on
the outside of the building will change the appearance substantially. The development of
these new building devices requires a tight collaboration of designers, architects and
engineers. If the experiments will be successful, the thinking of architecture in small,
heavy and hard pieces must change for the benefit of wide, light and soft textiles in
construction.
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Abstract
In applied textile design research between institutions and industry members the project
groups are mainly interdisciplinary and it is therefore necessary to find agreement on the
design vision in order to achieve results successfully and to communicate with the partners
from different fields. Our textile design research method (TDRM) addresses this kind of
interdisciplinary framework for design research in order to structure the collaboration within
our practice-based context. The method consists of four steps, which have been identified as
being crucial to the application of product language to textile design research projects: 1)
Design Vision; 2) Systematic experiments; 3) Design Alphabet for Textiles; 4) Design
Briefing.
Within our TDRM the design alphabet has a key function as it materializes the design vision
on the first hand and serves as a decision tool for future product developments in the
innovation process. This paper presents the design alphabet and its application within three
cases: DAFAT, Interior Embroidery and E-broidery. The established method interprets and
challenges the traditional knowledge about how textiles are constructed and designed.
Therewith it will enrich the present and predict a future product language in order to enable
innovative materials and product identities in the textile field.
Keywords:
Textile Design; Design Research; Smart Textiles; Digital Printing; Machine Embroidery

Introduction
Our research institute conducts applied, interdisciplinary research with industry partners in
the field of textile design. In order to execute our applied research projects in a structured
way and to be able to communicate with the interdisciplinary partners, we developed a textile
design research method (TDRM). In this paper we focus on a crucial phase in the TDRM,
which we call the design alphabet. We first explain how we came to develop the TDRM and
what crucial role the design alphabet plays in this method. We illustrate the application of the
design alphabet within three research projects undertaken by our research institute1: DAFAT,
Interior Embroidery and E-broidery.

The textile design research method (TDRM)
When our institute was established six years ago, we started developing a variety of
research projects in the field of textile design. Very soon, we realized how difficult it was to
collaborate with partners as they could not grasp how we worked. While we knew that design
is a systematic procedure, they felt that it was an intuitive, random process that they could
1

Our research institute had the project lead in all three projects.
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not relate to. This misunderstanding led to a lot of problems and we looked for ways to
translate our inherent knowing of ‘how to design’ into a concrete method (Weber Marin,
Mueggler, Adler 2014). We realized that it was essential to create a strong design vision at
the very beginning of each project. This vision would help all stakeholders to communicate
with each other and understand the common objectives. But how do you develop a vision for
a product that does not even exist yet? The theory of product language (Steffen, 2009)
distinguishes symbolic – immaterial - aspects of a product next to the aesthetics and
functional (material) aspects. Building on this theory of being able to describe the immaterial
aspects of a product, we developed step 1 of the TDRM: the creation of a design vision. The
design vision answers to questions such as how the product should feel, what people
associate with when they see it and what it represents. Instead of starting off with nothing at
the beginning of a project, a vision visualized in key words and mood boards will guide us
throughout the entire duration of the project. Starting from the vision (1) we then apply
‘reverse engineering’: translating the vision into the development of concrete products step
by step.
The next phase consists of materializing the vision into systematic experiments (2). While the
vision stays abstract for many research partners, translating the vision into experiments gives
them a hands-on understanding. We use their technologies to make experiments so that they
can touch them and feel what the quality is. This helps them to relate to the vision on a
material level and supports the communication within the project team.
The third step in the TDRM is the creation of the design alphabet (3). The systematic
experiments reveal a broad variety of samples that are evaluated by specific criteria based
on the design vision. The design alphabet is essential in the TDRM because it is the
summary of the design vision: not on an abstract or imagery level, but on a material, handson, real level. And then on this reality and these facts, we can build products which can be
successful because our partners can actually produce them. The design alphabet has a key
function as it materializes the design vision on the first hand and serves as a decision tool for
future product developments in the innovation process.
The design alphabet represents the relevant design criteria and leads to a technical and
semantic design briefing (4). The design alphabet is used to describe precisely the
envisioned aesthetic and technical research outcomes including the immaterial effects. The
outcomes are described in the design briefing by parameters and characteristics of a design,
referring to the design vision and are related to the specific target market. The design briefing
includes the immaterial effects which was already included in the design vision, and it
includes the real facts which are shown/proven in the design alphabet. Figure 1 visualizes
the different phases of the TDRM and how it connects to the follow-up activities undertaken
by industry partners (step 5 and 6). In this paper we focus only on steps 1-4 as they present
our research activity, after which the industry partners take over the lead and develop
prototypes and products based on the design briefing. Our experience with the TDRM is that
it enables companies to think outside of the box and reach out to new markets and product
categories.
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[Fig.!1] Textile Design Research Method (TDRM)

Case 1: Design Research Project ‘DAFAT’
The first project is DAFAT (Digital Application of Colour on Textile) that takes design
research as the driving force for technical innovation to generate new aesthetics in the field
of textile print design. The state of the art techniques commonly used in industrial printing in
the textile sector are silk-screen printing and inkjet printing. Both techniques imprint the
textile dye into the textile resulting in the colour becoming part of the textile. Departing point
for DAFAT was a process whereby the colour regains its materiality and the application
technique becomes part of the design process (similar to the brush movement in painting).
The innovation on the textile surface is that the colour changes the surface of the textile by
introducing a 3D structure and by creating patterns through the activity of a new application
tool. Unique about the process is that it is automated - enabling the creation of reproducible
items – and at the same time an intervention by the designer is possible in the process,
which creates individual originality.
The project was funded by the Swiss Government and four textile industry partners from the
areas of textile machinery, fashion, textile dyes and weaving. The goal of the project was to
turn the design vision into reality and develop an industrial machine, which can digitally apply
different kinds of colour (inks, dyes, paint, pastes and additives) with a spray onto textile.
This new digital application tool enables the creation of a new type of textile surface, which is
aesthetically innovative compared to the technical state of the art application with an inkjet
printer or silk-screen printer. At the same time a novel design process is defined, which is
approximated and described by the design alphabet.
Since the knowledge of the envisioned future aesthetics and how the aspired machine will
manifest these envisioned aesthetics is not yet available in words or illustrations, it is
required to outline handmade, tangible samples in the first place.
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[Fig. 2] Two handmade tangible samples
Based on these samples, we developed a specific design alphabet to set highly demanding
aesthetic requirements for the new technology and the machine that needs to be built. These
requirements are different from the aesthetic produced by the state of the art technologies
and work as a guideline for the mechanical engineers in machine manufacturing. The design
alphabet for the new machine consists of classical drawing shapes like points, lines, circles,
etc. These classical shapes were adapted taking the new design effects generated through
combining different printing materials like ink, dye, paint as well as pastes and additives with
a spray serving as an application tool into account.

[Fig. 3 Design alphabet, DAFAT]
In order to validate the alphabet with the new technical parameters, we have conducted
systematic experiments on the machine. While experimenting with the alphabet on textiles,
we encountered various difficulties that forced us to develop new design solutions and further
develop the application tool. As Nimkulrat explains: “Disturbance leads us to notice the
aspects of the tool and turns it into an object to be thought about.“ [Nimkulrat, 2012]. This
process of reflection-in-action [Schön, 1983] provided us with valuable insights to improve
the technical design briefing.
Through learning how to generate new designs/effects by using different kinds of colour
(inks, dyes, paint, pastes, additives) in combination with the manipulation of the machine’s
different parameters, a new design process is evoked. In order to implement this new
process, to teach designers how novel patterns can be created by the new technology and to
demonstrate the design innovation with the new technology, a technical design briefing for
designers is essential. The aspired machine offers three major assets compared to a
4
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traditional digital printer or silk-screen printer. The first asset is the possibility to print a design
in layers. For example a first layer could consist of a random effect sprayed from a far
distance, a second layer could react on that effect by overprinting the first layer with a thick
bulging haptic line in a puffy material and a third layer could again spray over these bulging
lines, etc. In other words: Design happens in different layers, it is not a finished pattern sent
to the digital printer to be printed. Secondly, there is no restriction which layer is printed first
or how many times a layer is printed, however, the chosen layer sequence defines the result.
A different layer sequence results in a visually different print. That is, designers are not
obliged to write a finished printing script for a layer sequence. After every layer a designer
can decide again what should happen next. The third asset is the possibility to intervene in
the print process while the machine is running. This asset gives designers the possibility to
start of with one design idea, begin printing and then react on the print in real time by
changing the design if necessary even before one print layer is finished.
2nd Pattern
Spray
static position:
p(tank: 2bar, p(spray): 1bar

Embroidery

colour (cmyk)
c0%, m0%,
y100%, k0%
t:1m/s, z:35mm,
p(form)4bar

colour (cmyk)
c100%, m0%
y0%, k0%
t:0.1m/s, z:5mm
p(form)0.5bar

colour (cmyk)
c100%, m0%
y0%, k0%
v:0.1m/s, z:35mm
p(form)0.4bar

colour (cmyk)
c0%, m0%
y100%, k0%
v:0.05m/s, z:35mm
p(form)0.4bar

[Fig.!4] Technical design briefing
Therefore the creation of textile patterns with the DAFAT machine demands a three-step
process:
1. First, the designs have to be built in layers consisting of different carefully selected
colours (inks, dyes, paints, pastes, additives), shapes or effects.
2. Secondly, a layer sequence has to be chosen in consideration of which colours (inks,
dyes, paint, pastes, additives), shapes or effects should interact with what colours
(inks, dyes, paint, pastes, additives), shapes or effects.
3. The third step of creating the textile pattern takes place in interaction with the
machine by changing the machine’s parameters and if needed changing/playing with
the layer sequence during printing.
While experimenting with the three assets (designs in layers, layer sequence and interaction
during printing), the design vision is becoming explicit. Laminating one layer after the other
as well as using printing material from ink up to high viscosity pastes and additives results in
colour regaining materiality. Because it is possible to interact with the machine by changing
the machine’s parameters in real time, the DAFAT machine becomes more than just a printer
it turns into a design tool. It represents hand and brush at the same time comparing the
process with painting.
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[Fig.!5] Results second prototype: high viscosity pastes application
After three years of development work, two new application prototypes have been produced.
The first is a sprayer for textile dyes and the second an application tool for pastes with high
viscosity. The textile sprayer applies the colour to the textile without creating 3D-structures
thereby deviating from the design vision. As a first step in the project, this technical step
demonstrated a new application method on textiles using common inkjet dye. This step was
necessary because of the complexity of the development process. The spray works like a
plotter applying ink based on digital vector files. The parameters controlling the spray
performance became new design parameters: the air pressure, the amount of colour, the
velocity of the spray movement on the textile and the distance of the spray nozzle to the
textile. While the spraying is in progress, some of these parameters can be changed in realtime, creating new design effects on pre-programmed digital file commands. This prototype
works like a design machine and integrates the customer’s wish for reproducible yet
individual textile fabrics. The design alphabet translates the digital design motive into the
aesthetics created by the machine and gives the designer inspiration and instruction how to
apply the machine.
The second prototype applies pastes with high viscosity to the textile. The technical and
aesthetic innovation aspect of this prototype is more novel than the first prototype and in that
sense it approaches the design vision. Until now, pastes with high viscosity could not be
applied in a digitally controlled way and automated onto textiles. The prototype enables to
change the tactility of the textile by creating new structures on the surface. As such, the
textile design product language is enriched by introducing new patterns and textile design
elements like coloured textile structures of variable height (1 to 5 mm) and variable width (2
to 5 mm), which may have a sharp outline or a spreading outline. Design elements are 3D
moulded lines, splattered nets, regular and irregular 3D-paste patterns which may be
coloured with pigments, with glitter, with reflecting or phosphorescent colour effects.

Case 2: Design Research Project ‘Interior Embroidery’
The second research project focuses on the application of embroidery on non-textile
materials. Due to reduced orders the Swiss textile industry is currently forced to look for new
fields of activities. In addition within the interior design market a demand for tangibly
interesting surfaces in terms of tenderness, warmth, relief and structural changes can be
noticed in contemporary material and product developments. Based on this observation a
feasibility study of embroidery on non-textile materials was carried out in 2010. The results of
the study where that the processing of veneer with textile embroidery could be carried out,
specifications for new material characteristics could be defined and a survey about the state
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of the art was conducted. This feasibility study provides the basis of the bespoken project
Interior Embroidery.
Interior embroidery was an interdisciplinary cooperation between eight companies, including
six textile companies and two specialists in wood processing, product design and
production2. The project lead was with our research institute and the project was funded by
the Swiss Government. The goal of the project was to develop an industrial process that
combines the textile embroidery technology with the processing of wooden veneer in order to
create a new design language. This novel technology would lead to the creation of unique
interior design products that would enable the embroidery industry to enter new market.
The design vision is demonstrating the added value for wooden surfaces finished by textile
embroidery technology, which will offer a new decorative look and an unusual soft feel to
wood used in interior design. Furthermore, applying a repetitively stitched yarn on the
normally brittle wood creates textile-like characteristics. It holds the potential to inspire for
diverse applications of wooden veneer in interior and product design. The strong driving
force in this project originated from the imagination of these potential fields of future
applications in interior and product design and results in the decision to develop a new
production process, which leads to these innovative wooden surfaces. To achieve this within
the given industrial scale, the project team developed an appropriate technical know-how
and defined a specific production chain from veneer production, to embroidery, to furniture
making. At the same time a comprehensive new design language was developed, which
explored the technical limits of the embroidery technology adjusted to the specific
dimensions of interior objects. The design vision and the technical know-how of textile and
interior processes led to the set-up of new business opportunities introducing traditional
embroidery into the interior design market.
Referring to the textile design research method underlying each interdisciplinary project,
design and material experiment, the development of the design alphabet and its evaluation
was executed as follows:
According to the given industrial circumstances and requirements, a variety of veneer and
yarn materials was embroidered within a systematic framework of experiments and designs.
Yarns ranging from chenille and leather to hemp rope, from shiny lurex to voluminous
woollen stitching yarns were used. Each yarn was combined with either a dark or bright
wooden veneer in various small trial motives (dimension 8x8cm). These motifs represent the
product language of wooden embroideries: from extremely dense to wide and loosely
stitched lines, from geometrical forms with sharp edges to organic bodies with 3Dembroidery-effects. These systematic experiments illustrate on the one hand the technical
limits of the industrial embroidery machine and reveal new functional and aesthetical
characteristics of the material combination. On the other hand, due to the cooperation
between designers and technicians in this early stage, the project group discusses and finds
agreement in the new product language, which adjusts the traditionally small dimension of
the embroidery patterns to interior design. In reference to the elaborated design vision and
criteria in the beginning of the project, a selective assortment can be taken from the results of
these systematic experiments in order to represent both aspects: the technical feasibility and
the aspired design language for interiors.
The design alphabet for interior embroidery embodies a new quality of material. Therefore
every piece of the alphabet for wooden embroideries has to fulfill the following criteria:
• An unusual soft and/ or three-dimensional feel;
• The proportion and dimension of the pattern is applicable to interior design and on for
further processing by wood specialists;
• It cannot be reproduced in any other technique than machine embroidery.
2

Partners: IGS St.Gallen consisting of six embroidery companies, Sitag AG, ag möbelfabrik horgenglarus
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[Fig. 6] Yarn index and samples from the design alphabet interior embroidery
This selection of samples that has been created according to the above-mentioned criteria
represents the design alphabet for interior embroideries. Based on the design alphabet, the
design process and planning of prototypes in original size could be considered and initiated.
After the characteristics of the chosen material samples were analysed and translated into
the design briefings, they were handed over to the project partners in order to manufacture
the prototypes accordingly. In addition a specific market research was executed with
professionals from potential customer groups for wooden embroidered products to collect
feedback on the potential market performance of these products. The design briefing
represents the identified potential application areas such as surfaces furniture and threedimensionally embroidered upholstery materials.
The results of the project are a collection of product prototypes representing an ‘interior
embroidery scenery’ and a so-called ‘toolbox’ with materials visualizing the design options for
wooden embroideries referring to the product-scenery. These items reveal the variety of
possible applications and embody the aesthetic potential of interior embroidery. Design
options, such as surprising 3D-effects on veneer and unusual textile materials for the use in
interior design is easily accessible through this ‘interior embroidery-scenery’ and ‘toolbox’.
These items also disclose, that the design has to follow certain guidelines, such as lines in
the embroidery design should not be parallel to the wood fibre. It is meant to inspire
designers and future customers of the Swiss embroidery companies for diverse applications.
They are important tools for designers within the industry who are going to develop interior
embroideries in the future. The purposeful choice of almost neutral colours for the samples in
the toolbox and the interior embroidery scenery gives support in terms of a possible variety in
design language and leaves the design direction of future projects open.
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[Fig. 7] Interior embroidery scenery; Photogaphy: Johannes Eisenhut
Even though the project interior embroidery has officially come to an end, the
experimentation of transferring ancient and traditional design knowledge and industrial
‘craftsmanship’ of Swiss embroidery companies onto new materials is ongoing. The project
has given the participating companies a clear direction of how to develop novel products and
enter new markets. Some of them are hesitant as such a strategic decision requires not just
the implementation of the new technology in the production process, but also the
development of an entire new business network that is currently outside the reach of these
companies. At the time of writing this paper one of the six companies is pioneering the new
technology, shifting its focus towards new markets within interior and architecture design.

Case 3: Design Research Project ‘E-broidery’
The third research project concentrates on the integration of lighting into textiles. Looking at
the state of the art of the combination of electronics and textiles remarkable attempts to
integrate active lighting into textiles started even as electricity and light bulbs became a
commodity in the late 19th century. Nowadays there are many products and projects that
combine light and textiles. The topic of textile electronics is dynamically evolving and
provides a great variety of technological concepts, products and designs. Due to the huge
amount of potential applications lots of sectors are pushing different techniques in order to
develop flexible, light, wearable, interactive products. The topic has been taken up in
industrial surroundings, but also within the visionary start-up and DIY-sector (do-it-yourself).
While for example screens are getting thinner and more flexible and smartphones are
becoming more than hardware, a large variety of clothing items are becoming 'brighter'
through integrated lights and screens.
When the e-broidery project started in 2011 none of the many inventions were manufactured
in an automated process. Most inventions did not get beyond the prototype phase due to the
vast amount of handwork involved in integrating the electronics into textiles. Very often these
prototypes did not enter the market because they lack functionalities common to textiles such
as washability, drape and tactile characteristics
The challenge was to move beyond the creation of one-of-a-kind pieces made for red carpet
occasions and develop an automated process that would enable mass production of smart
clothing. The Swiss company Forster Rohner was aware of this demand and developed a
9
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project called FRTI, Forster Rohner Textile Innovations, in 2009. The goal was to integrate
electronics in textiles through the traditional stitching process that the company had used for
creating precious embroidery fabrics for couture customers since over a century. In 2011 the
company asked our institute to collaborate in deepening textile research and bringing in a
strong design perspective as to be able to launch new products in the market: the project ebroidery was born.
The goal of e-broidery project was to develop the first industrial embroidery process that
enables the integration of active lighting into fabrics without compromising on the core textile
properties like washability, drape and feel. The design vision described a new dimension in
the design of fabric surfaces by integrating active lighting. It was achieved through an
interdisciplinary project team consisting of textile designers, textile engineers, electrical
engineers and material scientists3. The Swiss Government funded the project and the project
lead is with us. The project team followed the textile design research method that led to
innovative results.
Through formulating and visualizing an overall goal and design vision the interdisciplinary
team developed a common language. The goals can be summarised as follows: “Lights and
textiles are merging into a new and innovative product dimension. It allows the user to
observe the different views of smart and illuminated textiles and to experience the subtle
expression of such textile surfaces.” The new dimension originates from the fusion of
contrasting characteristics: 'immateriality' (lights) and 'materiality' (textiles). Through
moodboards and trendcast the design vision is documented and results in the identification
of three different aspects of the design language, out of which the future products of
illuminated textiles should express at least one of them:

3
4

•

Modern Craft & Poesy: In a playful way the LED lights will reveal softly and change its
visibility dynamically and in interaction with its surrounding [Mueggler, 2011].

•

Opulence verses Light(ness): The LEDs mystically highlight the sculptural
appearance of the textile surface while the strong and heavy textile contrast the
immateriality of lights.

•

Experimental colour: The colour of the textile material together with the colourful light
of LEDs interfere in natural and artificial light situations of the surrounding.4

e-broidery Partners: Institutions – Lucerne University of Applied Siences and Arts, NTB Institute,
Schweizerische Textilfachschule, Industry – FRTI, Création Baumann, IST AG, Elektrisola Feindraht AG
Observed was the color range using cold-white LED. The technique will be further developed to work with
RGB-LEDs in the follow up KTI project, starting 2014
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[Fig.8] Three moodboards explaining the design vision e-broidery
Based on a broad market research with future target groups these three aspects represent
the initial vision from a design perspective. It has to follow the technical restrictions as well as
the market requirements in terms of costs and fulfil the expectations from the future user
groups regarding usability. This narrow framework however is the reference to analyse the
results out of the systematic experiments in order to develop the design alphabet as final
criteria for technical decisions and developments of prototypes throughout the process.
Not only functional requirements have to be fulfilled, but “technology has to align with
emotions”. [Jokinen, 2013] As the functionality and aesthetic of textiles change through the
integration of electronics, the usual requirements and most likely also the target groups have
to be redefined. Therewith the vision of product identity and requirements for
(textile)designers, marketing and salesmen have to be redefined. [Steffen, 2009]
Systematic experiments have been executed to challenge the limits of design expressions
due to technical restrictions. It was necessary to carefully observe the perception of the light
in the textile surface in order to learn how to design illuminated surfaces in the future. The
experiments mainly focus on different distances between observer and illuminated fabric to
discover the principles of readability of lights for example as individual dots or as groups of
lights representing a motif such as lines, circles, etc. and the intensity of the light in different
surroundings.
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[Fig. 9] Material and light studies e-broidery
After the execution of several such experiments the relevant aspects influencing the
appearance of illuminated textiles in interiors could be pointed out. They include the overall
look and feel of the textile in combination with the expression of the lights and have led to the
following criteria as part of the Design Alphabet:
•

E-broidery textiles have different aspects, each one of it (on-mode, off-mode, etc.)
shall be interesting to look at;

•

The light has to be changeable and adjustable in strength (brightness) and speed (in
case of dynamic light sequences);

•

The e-broidery textiles are delicately featuring both lights and textile design;

•

The combination of light and textiles introduces a new product dimension as they
together broaden the current experience of interior fabrics creating a unique and
valuable atmosphere.

This project has been completed successfully. Création Baumann launched the first ebroidery collection in October 2013. The collection named “eLumino” has also been
nominated for the Swiss Design Price 2013.
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[Fig. 10] Launching curtain collection ‘eLumino’, 2013 Création Baumann

Conclusion
This paper describes how the four-step methodology of textile design based on product
language theory has been applied in the context of three research projects. All three projects
were applied research projects involving interdisciplinary teams with team members ranging
from textile designers to engineers to sales people. The projects reveal that the textile design
research method challenges traditional knowledge about how textiles are constructed and
designed. As such, the textile design research method (TDRM) proves to be a unique tool for
designers in developing innovative textile products and processes that push the borders of
textile design into electronics, interior and architecture design.
This method affects the process level of innovation as well as the material aspects and
design level. The use of this method and the reflection of such on its outcomes demonstrated
to be a comprehensive tool both for designers and other disciplines and it enabled us to
successfully develop innovative textile processes and products. With this procedure holistic
conclusion could be drawn from a variety of applied research projects with different partners.
In our interdisciplinary projects the designer takes an essential role by challenging the
technical limits through a broadly established and consciously applied design perspective. In
addition this is diversely and well formulated through several publications starting 1975.5
Based on the state of the art throughout the specific topics of textile research projects, we
identified the design vision to be a constructive driving force for textile product innovation.
The established method interprets and challenges the traditional knowledge about how
textiles are constructed and designed. Therewith it will enrich the present and predict a future
product language in order to enable innovative materials and product identities in the textile
field.

5

Ex.1: Albernathy / Townsend, 1975 Ex.2: Albernathy / Utterback, 1975
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Abstract
In this paper we focus on ‘patient-democracy’ and ‘shared decision-making’ seen from the
perspective of design practice and design research. In the research on democracy in healthcare it
is rarely questioned what forms of democracy underlies these concepts. We have examined three
different theories of democracy and the democratic practices that belong to each of these.
For designers working to increase patient democracy it is of vital importance to be able to
distinguish different structures underlying democratic practices and to work out methods for
prototyping democracy. In design research there are already a number of approaches available
which in one way or the other address the relationship between design, democracy and power.
We provide an account of participatory design, adversarial design and design activism thereby
pointing towards design’s potential for re-distributing power and authority in healthcare. Positioning
ourselves within design activism, we have set up a series of disruptive design experiments at a
Danish Hospital. The aim of these experiments is to make inquiries into the hospital’s own
conception of democracy and to use design activism to re-negotiate the roles and rights for
patients thereby exploring various disruptive realities wherein the patient becomes a citizen with
democratic rights.

Keywords
Design activism, democracy, shared decision-making

Introduction
The welfare state has been forced to re-evaluate the design and management of the services that
it provides to the public, due to changes in demography (ageing), a decline in its labour force (and
hence tax income) and the economical and financial crises (cf. Fotaki, 2009; Martin & Webb, 2009;
Saltman, 1994). Over the years, various models have been tried out with erratic luck and success.
Public services have been conceptualized according to models of efficiency in management and
workflow from the late 1970s and onwards. More recently, models of consumerism inspired by
Neoliberal ideologies and New Public Management and models of democracy and citizenry have
flourished into the debate. With each of these models follows hidden politically motivated power
structures, roles and rights for people who receive public services, and which is particularly
important for designers to keep an eye on when working in this area. Not least, because the
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discourse among public managers and policy-makers is too often fraught with internal
contradictions and inconsistencies when it comes to the understanding of key concepts.
In this paper we focus on ‘patient-democracy’ and ‘shared decision-making’, which serve as
centrepieces in an on-going attempt to reform cancer treatment within the Danish healthcare
sector. This turn to democracy as a model for patient treatment is both timely and necessary, as it
seems capable of moving beyond the inherent limitations of the consumerist model, which have
influenced healthcare government and management for over a decade. The consumerist model is
based on the assumption that hospitals will progressively improve their effective performance if
they are forced to compete with each other on “market conditions”. Accordingly, treatment is
looked upon as products and commodities and patients as rational consumers choosing the
hospital with the shortest waiting lists, best operations, and so on. But as recent studies have
documented such a model is problematic for several reasons.
First of all, while the consumerist approach to healthcare may be relevant for simple and relatively
insignificant choices where easy available alternatives exist (choosing another hospital with a
shorter waiting list), it fails to work in cases of life threatening deceases which require continuous
care and complex procedures (Fotaki, 2009, p. 90). Secondly, case studies have revealed that the
consumerist model is in fact not leading to improved effectiveness (Fotaki, 2009, p. 88). Thirdly,
consumerist models are socially exclusive as they tend to disadvantage the less affluent and
articulate, who do not have sufficient and accurate information to act upon. Yet, patients prefer to
be treated as citizens rather than as consumers (Martin & Webb, 2009, p. 124). Finally,
consumerism is to the benefit and empowering of management and budgets, not public
engagement and participation.
“Patient choice”, “shared decision-making”, “patient involvement”, and “patient empowerment” are
generally believed to offer a way out of these dilemmas. However, in the discourse and research
on democracy in healthcare it is rarely questioned what forms of democracy underlies these
concepts. Democracy may take various forms. More precisely at least three forms can be
distinguished (Meijer, 2011). Some of them are compatible with the practices, culture and political
structures of healthcare institutions – others are not! To shed light on these questions, we start out
in this paper to examine different theories of democracy. In so doing, we aim to increase
understanding of our two key concepts: patient democracy and shared decision-making.
In the following section, we move on to discuss how designers and design researchers have
worked out methods and practices for creating enhanced democratic conditions for people. In
particular, we will focus on recent developments in participatory design (Björgvinsson, Ehn, &
Hillgren, 2010), adversarial design (DiSalvo, 2012) and design activism (Markussen, 2013).
Positioning ourselves within design activism, we have set up a series of disruptive design
experiments at the Oncological Department at a Danish Hospital. The aim of these experiments
was twofold: i) to use subversive tactics as a method to make inquiries into the hospital’s own
conception of democracy and how it is manifest in their practice of patient democracy and shared
decision making; ii) to use design activism to re-negotiate the roles and rights for cancer patients
thereby exploring various disruptive realities wherein the patient becomes a citizen with democratic
rights. These experiments and the conclusions that can be drawn from them are discussed in the
remaining part of the paper.

Three forms of democracy
The term ‘democracy’ is usually translated from its Greek origin as the “rule and power of the
people”. But “the rule and power of the people” can take many forms and may be motivated by
different political ideologies and agendas. What some conceives to be democratic, others may
deem blunt capitalistic, socialistic or technocratic. In the public debate of whether democracy is a
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tenable model for the healthcare sector, it is rarely asked what form of politics and democracy are
at stake. The same lack of clarification is dominating design research and design thinking. Design
researchers often talk about democratizing innovation and design as being political, but fail to
articulate what one should understand by democracy and the political. If the general aim is to
reform healthcare services according to models of democracy, and to use design for this obvious
political purpose, then it would be a relevant starting point to specify what forms of democracy one
could possibly design for.
In sociology and political philosophy, it is a commonly held view that we entered the “democratic
age” with the American and the French revolution as the most important historical events. Even
though Plato speculated on Athens being the first democracy, the Greek city state was in fact, as
Rancière (2010) has eloquently argued, truly an aristocracy: rule of an elite with women and slaves
being excluded from political participation. The modern notion of democracy is said to originate
with the sociologist Max Weber, who conceive of it as “a political system in which people are
defined as participants in the polity (the state) rather than as passive subjects. Central to Weber’s
notion of participation is the understanding of what it means to be “a citizen” (Kivisto, 2010). For
Weber to be “a citizen” means that one is able to participate in the decision-making process and
the policy formulation as well as to participate in choosing leaders.
From this conceptual foundation, at least three conceptions of democracy have evolved: Liberal,
Deliberative and Participatory Democracy (Meijer, 2011). Liberal Democracy is based on a liberal –
and highly individualistic – conception of democracy; with free and fair elections and a competitive
political environment, where individual interests form the input for democratic processes. The
concept of democracy underlying this perspective is that the more we inform the voters, the better
(or more rational) voting behaviour and decision-making process we can expect. The principal
proponent of this model is Joseph Schumpeter (Schumpeter, 1962).
Deliberative democracy has the focus not on the election-process, but on the public debate.
Democracy is decision-making by means of arguments and deliberation (rather than voting), which
are central for political participation. The concept of democracy underlying this perspective is the
inclusion of different interests, equality and mutual respects for different political voices in society.
Furthermore this perspective addresses the importance of citizens communicating and debating
their political opinions in public spaces, through social media, in opposition to public debate carried
out between opinion leaders. The principal proponent of this model is Jürgen Habermas
(Habermas, 1984).
Participatory Democracy focuses on actual citizen engagement, rather than the debate
(Deliberative Democracy) and the election processes (Liberal Democracy). This perspective
extends the domain of political participation and political decision-making processes, to include the
activities taking place in, for instance, workplaces, local communities or voluntary initiatives driven
by citizens. The concept of democracy underlying this perspective is that citizens can be involved
not only through words and debates, but also in actions that will produce public values, for instance
in creating safe schools for their children or in making their neighbourhood a better place to live.
Interestingly, the need for government involvement in participatory democracies is reduced – or not
needed at all. The principal proponent of this model is Alexis De Tocqueville and Harry Chatten
Boyte (Boyte, 2005).

Democracy hospitalized
Obviously, these three forms of democracy are not mutually exclusive, but can co-exist within a
society or governmental system. From this conceptual backdrop, we can derive and stipulate three
forms of patient democracy and shared decision making, which could be designed for in
healthcare.
1) Liberal patient democracy would entail that patients have direct or indirect influence the
managerial decision-making authority at a hospital or on the services that a hospital provides
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(treatment, care, facilities, etc.). Examples of liberal patient democracy could be seen in patient’s
logistical influence over choice of healthcare provider, while they do not have a say in managerial
matters, and only little if any clinical influence over proposed treatment patterns (cf. Saltman, 1994,
p. 214).
2) Deliberative patient democracy is where patients and doctors share information on equal terms
and make decision accordingly. This means that the condition under which shared decisionmaking is practiced should be based on equality with the inclusion of different interests and
arguments of the patient and staff. Today, even though the patient is met by the rules and control
of the hospital (institutional clothing, eating at scheduled times, waking at certain times etc.), the
patient is increasingly accepted as a competent and valuable dialogue partner during treatment. In
most western countries patient involvement, shared decision-making and consent are recognized
by law. In Denmark the “Law on Patients' Rights” was given on 1 of July 1998. This law states that
“no treatment may be initiated or continued without the patient's informed consent” (Chapter 2, §
6). Such a law is supportive of deliberate patient democracy. Another example would be special
interest patient groups arranging cafés or using social media to exchange ideas and sharpen
opinions.
3) In participatory patient democracy the patients (or the patients, relatives and staff together)
undertake a number of local actions in order to produce public value in terms of better
environments and improved medical treatment for themselves. One example, described by Storni
(2013), would by type 1 diabetes self-care practices, where patients participate in selfmanagement while also communicating valuable insights to healthcare personal concerning
requirements of chronic care.
These three forms of patient democracy hardly ever exist in a pure form within healthcare. Rather
they are always challenged and countered by existing organizational and political structures
constraining the unfolding of democracy. For designers working to increase patient democracy it is
of vital importance to be able to discern such constraining structures and to work out methods for
making these structures malleable for citizen participation. In design research there are already a
number of approaches available which in one way or the other address the relationship between
design, democracy and power. In the next section, we provide an account of participatory design,
adversarial design and design activism thereby pointing towards design’s potential for redistributing power and authority in healthcare.

Disruptive design for Democracy: Participatory Design,
Adverserial Design and Design Activism
Participatory Design
Participatory design emerged in Scandinavia in the 1980s motivated by a growing desire among
designers to involve skilled workers directly in the design and organizational processes at their
workplaces. More recently, participatory design has made a shift “from work oriented productive
activities to public spheres and everyday life” (Björgvinsson et al., 2010). Thus, the focus is no
longer on “democracy at work” but on “democratic innovation”. Björgvinsson et al. make a
distinction between two kinds of democratic innovation.
According to one interpretation, democratic innovation is primarily concerned with developing and
making discrete objects and products. Here stakeholders and lead-users (in the sense of Hippel
(2005) are involved in the design process in order to gain access to more information and tools for
making smarter products. While this kind of innovation is often claimed to be democratic in the
sense that it hands over control and power to users, Björgvinsson et al. criticise it for relying on a
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suspect rhetoric being that “the market economy, which increasingly thrives on the speed of
producing novelty products, is a precondition for democracy” (Björgvinsson et al., 2010, p. 42).
As an alternative, the authors suggest a second approach to democratic innovation modelled along
the lines of social innovation. In so doing, they argue for democratic innovation as a process for
radical social change, in developing services, systems and environments, which support more
sustainable lifestyles and consumption habits. Rather than a product-centric approach, they argue
for increased citizen participation. Central for achieving this aim is the ability of the designer to
construct so-called agonistic public spaces. Spaces, wherein any narrow market-driven and
economical concerns are suspended in favour of a focus on socio-material assemblages,
constraining power relations and “the empowering of resources to weak or marginalized groups”
(Björgvinsson et al., 2010, p. 43).

Adverserial Design
The idea of agonistic spaces being central for designer’s attempt to create enhanced democratic
conditions for people in society is also present in DiSalvo’s notion of “adverserial design” (2012).
Adverserial design is modelled on a categorical distinction within political theory between ‘politics’
and ‘political’ (Laclau & Mouffe, 2001; Mouffe, 1998). ‘Politics’ refers to the means and structures
that enable a nation, state, region, or city to be governed. Among such structures are laws,
procedures of decision-making, systems of election, legislation, and public regulation of people’s
behaviour in the urban environment. In contrast, the ‘political’ is a condition of society, of on-going
opposition, disagreement and contest, which Laclau and Mouffe deem is a prerequisite for
democracy. According to this view, a hegemonic society is a threat to the democratic condition if it
rules out spaces of agonism, pluralism and dissensus.
By translating these theoretical ideas into forms of design, DiSalvo comes up with a distinction
between Design for Politics and Political Design. “Design for politics” is when design practice
works for or supports those in power (e.g the design of a campaign or improving election
procedures). In contrast, political design or adversarial design, as he later renames it, is when the
object and processes of design are used to create spaces of agonism, which reveal and contest
existing political structures and power in a society.
While Björgvinsson et al. uses spaces of agonism to contest market economy and the constraints
that Neoliberal ideologies place on participatory design, DiSalvo conceives of agonistic spaces as
being primarily targeted against decision makers and governmental authorities. A vivid example of
this, is his mentioning of the Million Dollars Blocks project by the Spatial Information Lab who use
data visualization of crime statistics as a means for making visible that the US-government is
spending more than $1 million dollars annually to re-incarcerate residents from a set of city street
blocks in five major US cities. In so doing, this example of adversarial design redirect the attention
of politicians away from the sites where crimes are committed to where the criminals live pointing
towards needs of designing social programs and addressing housing problems.
DiSalvo’s notion of agonistic spaces is valuable for understanding how design may work against
existing structures in order to make hidden agendas visible. Yet, DiSalvo says only little about how
the contesting and re-negotiation of power is evoked by the introduction of disruptive design
processes, and practices. Also, there is a blind spot in his work as to how adversarial design holds
a potential to enable people and citizen to take active part in social change. In order to account for
how agonistic spaces must be regarded as the effect of a truly critical aesthetic practice, and how it
may arm people with the power to take action, we turn finally to recent work on design activism.
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Design Activism
In its political form activism often manifest itself as a protest, demonstration, strike or other form of
political resistance; resistance against “an injustice” that a certain societal group cannot accept, do
not agree on or wants to make the outside world aware of. In design activism the activist act is not
taking the form of a political protest; it’s a form of resistance, enacted in a designerly or artistic way
with the purpose of subverting and disrupting power structures so that a redistribution of bodies,
ways of doing, acting, roles and identities can take place (Markussen 2013).
By drawing on the philosophy of Jacques Rancière, Markussen has shown that design activism
relies on a ‘disruptive aesthetics’. It’s aesthetic effect lies simply in it’s rupturing and unsettling of
the self-evidence with which a system of power generally distributes ways of doing, determines
who has the right to speak, who must listen, what is deemed appropriate and what is not
(Rancière, 2009). By unsettling a system of power, design activism opens up the system for renegotiating, who has the right to speak, what people are allowed to do and what they may feel
about this doing. This interweaving of aesthetics and politics is captured by Ranciére’s notion of
‘aesthetic dissensus’, which is not an effect resulting from acts of striving to overturn or overtake
institutional power. Rather, aesthetic dissensus follows from non-violent acts that disrupt the selfevident ways in which existing systems of power control and dominate certain groups in our
society. This unsettling of power might create spaces that enable new processes of participation
and identity making. In this sense, aesthetic dissensus is related to agonistic spaces, but the
difference is that it foregrounds agonism as the rupturing effect of a critical aesthetic practice rather
than of a political act.
Participatory Design, Adverserial Design and Design Activism are approaches, which enable
design researchers to make detailed inquiries into various conditions for democracy. They all seek
to increase democratization, and they all practice “Design for Democracy”, yet in different ways
and with different foci of attention. Table 1 sheds more light on their different aims, methods and
means:
Design for Democracy

Design Aim

Means

Using methods such as:

Participatory Design

- design new
infrastructures
- shift from products to
designing socio-material
collectives (Design
Things)
- to provide alternative
models of cultural
production and material
fabrication
- reveal and contest
hidden power structures
- raising critical
awareness through
design products
- reveal, contest and
disrupt hidden power
structures
- empower people to take
action in a process of
continuous social change

- co-design activities
between designers, users,
stake-holders and people
from other disciplines

- probing, making tangible
things (together with nondesigners), enactment by
setting users in future
scenarios, creating diaries or
blogs with users, various forms
of co-design workshops within
organizations.

- agonistic spaces targeted
at political systems and
governmental decision
makers

- radical cartography, data
visualization, adversarial
design prototypes.

- aesthetic dissensus and
agonistic spaces as a
means for re-negotiating
roles, identities and action
potentialities within existing
power structures

- détournement, guerrilla
tactics, urban interventions and
subversive tactics in public
space.

Adverserial Design

Design Activism

Table 1

Proponents of participatory design place great emphasis on designing infrastructures understood
as innovative milieus, fab labs or other collaborative DIY production facilities where marginalized

!

6!
519

members of society (immigrants, homeless, unemployed youth) are offered a space for culture
production. The conceptual understanding of participatory design is in this instance developed
from Science and Technology Studies and democratic freedom is conceived of as a freedom for all
to produce or fabricate.
Adverserial design is focusing on how design can serve as a political instrument to encourage
people to reflect critically upon the limitations of ideologies and political power. DiSalvo’s notion of
agonistic spaces is borrowed from political theory and offers a political conception of designs
subversive potential for questioning ruling opinions and values.
Design activism is focusing on how subversive acts can be used in a designerly way to change
everyday forms of experience and social interaction. In contrast to adversarial design, design
activism does more than reveal and contest hidden power structures. It disrupts these structures at
the level of people’s experience so that new forms of identity, democracy and citizen power can
emerge. Design activism is also different from Participatory Design insofar as it does not aim to
found subcultural institutions that can exist as counter publics within a society (such as Malmö’s
Living Lab). Design activism is instantly played out in public space in order to repurpose ways of
living and being together, not new forms of infrastructure.

Design case: Using agonistic spaces and disruptive tactics to
prototype patient democracies in healthcare
Our design case consists of three explorative design experiments (Brandt & Binder, 2007;
Redstrøm, 2010). The experiments were carried out in the autumn 2013 in collaboration with the
Department of Oncology and the Health Service Research Unit, at Vejle Hospital in Denmark. The
aim of the experiments was to increase knowledge of the hospital’s own conception of democracy
as it becomes manifest in the patient democracy initiative at the cancer unit. Additionally, we
wanted to examine the conditions for “the democratic” when being hospitalized. In particular, we
wanted to uncover the condition under which “shared decision-making” is practised during patientdoctor consultation as well as the condition under which communication and certain services are
practiced in other hospital-situations (e.g. the waiting room situation or the visiting hours).
In our research we initially set up the three design experiments with the purpose of using agonistic
spaces and aesthetic dissensus as means to prototype various forms of patient democracy. While
both participatory design and adverserial design have inspired us, our approach is primarily
grounded in design activism.
We differ from participatory design insofar as we do not deem the means of co-design, and the
invitation to non-designers to participate in the design process, as appropriate for our initial
experiments at the cancer unit. The consultation where doctors inform patients for the first time
that they have cancer was the context of some experiments. Here cancer patients find themselves
thrown into a life crisis, and the idea of engaging them in the design process seemed unethical and
disrespectful. Design activism, on the other hand, allows the designer to step into the role of the
patient and to make use of prototyping techniques to get a grasp of the democratic conditions (or
the lack thereof).
Our approach also differs from adversarial design. Insofar as our research aims to clarify the
notion of democracy that underlies the patient democracy initiative at the cancer unit, the project is
to a certain extent targeted at the decision makers and management at the hospital. In this sense it
could be confused with adversarial design. However, our focus is not on the subversive effects of
design vis-à-vis the political system, but on how design at the level of patient experiences as well
as patient-doctor interactions disrupts the political system.
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The three experiments offer insights into the implications that each of the three notions of
democracy (the liberal, the deliberative or the participatory) would have concerning “patient
democracy” and “shared decision-making”. The design research method used replaces existing
realities with alternative “disruptive” realities. These disruptive realities can be seen as agonistic
public spaces and aesthetic dissensus that open up for prototyping democracy through the acts of
interruptions. Before we move on to the experiments we need to explain the particular approach in
using disruptive design practices as part of our method.

Experiment 1: Investigating the condition under which “shared
decision-making” is practised during patient-doctor consultation.
Method: First a field-study was conducted to investigate the particular patient-doctor consultation
and how the communication between doctor, nurse, patient and family member is practised. The
design researchers visited in total six patient-doctor consultations and one morning conference
between doctors and surgeons. Here the researchers made use of notation and drawing to record
the situation, since interfering, recording and photographing the patient-doctor interview/ morning
conference, was not permitted. After the field study the interaction between nurse, doctor, patient
and family member was enacted (role played) to re-establish and re-play the actual patient-doctor
relation (fig.b and fig.c). Finally role-play in combination with photo-annotation was used to
construct a series of alternative disruptive realities, in an attempt to activate spaces that could
increase democratization (fig. d, e, f, g, h).

Figure a. The actual consultation room at the hospital

!!

!

Figure b. (left): The actual doctor-patient consultation (role-played) seen from the patient’s view.
Figure c. (right): The actual doctor-patient consultation (role-played) seen from the staff’s view.
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In figure b and c, the re-enacted situation makes it clear that the patient information (on the
computer screen) is only visible to the staff, but hidden from the patient and family member. In the
following pictures (figure d, e, f and g) role-play in combination with annotation is used to construct
a series of alternative disruptive realities.

!
Figure d. Alternative reality: The patient hides information from staff.

!!!
Figure e. Alternative reality: The doctor shares Information with the patient,
but the process of shared decision-making is taking place in a technocratic environment.
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Figure f. Alternative reality: The doctor shares information with the patient, but now the process of
shared decision-making is taking place in a none-technocratic environment.

!
Figure g. Alternative reality: The doctor shares information with the patient and the process of
shared decision-making is taking place in a none-technocratic and home-like environment.
!

!
!
Figure h. Alternative reality: The doctor shares information with the patient and the process of
shared decision-making is now taking place outside the hospital.
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Experiment 1 investigates the limits for the hospital, in terms of how far we can extend the concept
of democracy. In figure d the patient and family member whispers to each other in order to unsettle
the technocratic structure of the consultation; they share secrets and hides information, in the
same way that the doctor and the nurse share and hide information, from patient and family
member in figure b and c. Both situations are undemocratic. In figure e the process of shared
decision-making is taking place in a technocratic environment (with the computer as focal point,
and the staff controlling this) but at least the doctor and patient can see the screen at the same
time. In figure f the computer has been removed entirely and the doctor and patient discuss the
treatment independently from technology. By replacing the computer screen with a series of x-ray
photos and “blackboard” with comments from both the doctor and patient, figure e suggests a
professional learning space, where the patient is accepted as a competent and valuable dialogue
partner. In figure f the process of shared decision-making is moved from the professional learning
space and taken into a more casual, home-like environment, suggesting a friendship between
doctor and patient. Yet, the power relationship between patient and doctor is still guided by the fact
that we are still in the doctor's domain, in the medical consultation room. In figure g the dialog
between patient and doctor is taking place outside the hospital (and removed from the doctor's
domain) suggesting a “walk and talk” dialog in nature. The last situation is neither technocratic nor
home-like; it suggests that the process of shared decision-making could take place in a complete
different environment than the medical consultation room; it suggest a dialog between two human
beings, both moving on unfamiliar terrain.

Experiment 2: Investigates the liberal conception of democracy in the
waiting-areas of the hospital
Method: First a field-study was conducted, focusing especially at the waiting areas and the chemotreatment waiting-rooms (figure i.) Secondly the researchers enacted this waiting “situation”. Finally
role-play in combination with photo-annotation was used to construct an alternative disruptive
realitiy (figure j and k)

Figure i. The actual waiting areas at the hospital; all populated
with danish gossip magazines.
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Figure j and k. Alternative reality: The patient has a free choice of literature:
A variety of gossip magazines (right) or a completely other kind of literature, renowned
newpapers or poetry (left).
The literature at the hospital basicly consists of gossip-magazines, sensationalist journalism or
hospital-folders. Other literature like renowned newspapers or poetry, does not exist. Experiments
2 investigate individualism through the act of waiting. When we wait in the hospital we read, we
think or we entertain ourselves in a way that we do not disturb others. Figure k and l, suggest that
the literature in the waiting areas ought to address different individuals and different political voices
in society; both those who likes to read popular gossip magazines as well as those who like to read
poetry, literature, a renowned newspaper or books especially for patients.

Experiment 3: Investigates how the participatory conception of
democracy is practised in hospital corridors and in the patient-rooms
The method is almost the same as in experiment 1 and 2: First a field-study was conducted;
secondly photo-annotation was used to construct an alternative disruptive reality. The focus of this
third experiment was to reveal or stimulate participation that would produce value for the patients
and their families.
We looked at the aesthetics of things (objects placed in the patient room) as well as the
communication between patients and their families. We ended up focusing at one particular ritual;
that of (friends and families) bringing flowers to the hospital. Our study shows that the ritual of
bringing flowers usually take the flowing form: the families brings (unique) flowers to their loves
ones to make them feel better. They make use of the hospitals vases; a collection of uniform metal
vases that all have the same aesthetic qualities (or the lack thereof): vases that resembles sports
trophies or funeral vases; all the same size; all easy to clean; all very institutional.
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Figure l: The actual vase-corner at the hospital. All vases are the same.
In the cupboard all old vases left by relatives are being stored.

Figure m: Alternative reality: “The Free Vase Collection” project: Gives patient’s and their family
the opportunity to choose an unique vase, bring their own (favourite) vase or leave a vase for
others.
“The Free Vase Collection” project is explained with a note hanging on the cupboard door (below
the vases). The note says:
Dear Patients and Family-members
In this cabinet is a collection of both new and old vases
which people before you brought with them
You can freely take any of these, for your flowers.
You are also free to bring your own vases from home.
If you do not take them with you again,
the vases will get their place here,
in the Free Vase Collection.
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Experiment 1 encourages people to break with the institutional way the hospital’s handles the ritual
of giving/bringing flowers to the patients. The project is engaging people; it says: “you don’t have
use the depressing, metal, funeral-like vases this hospital offers you. You are free to bring your
own vases, leave your vase or re-use those of others”. And in doing so, the patients, the family of
the patients and the staff help each other building up a unique collection of vases. The hospital
management is not needed for this process.

Discussion
Experiment 1 deals with the deliberative conception of democracy in questioning whether the
condition under which patient-doctor consultation is practiced, is based on deliberation. Through a
series of disruptions - where one disruption leads to the next one - experiment 1 gives us several
examples of hidden power structures, thereby offering several entries to how the space for renegotiation could be activated. At first, it seems as if the balance of power is in the favour of the
doctor who has access to all the information (fig. b and c), but throughout the series of disruptions
the balance of power shifts in favour for the patient. This is most clearly seen in fig. g where the
process of shared decision-making is taken into a casual, home-like environment, suggesting a
friendship between the doctor and patient. Seen from psychological point of view, such a form of
patient-doctor consultation would be highly undemocratic for a doctor to undertake 8-9 times a day.
The power balance seems most democratically distributed in fig. f. where the doctor shares
information with the patient in a none-technocratic environment, suggesting a professional learning
space, where the patient is accepted as a competent and valuable dialogue partner –!not
suggesting any form of close relationship.
Experiment 1 clearly shows how fragile the involvement of different interests are and how mutual
respect (between the two parties) must be carefully balanced to achieve equality and democracy.
Experiment 2 investigates the liberal conception of democracy and individualism in questioning,
what would happen if the hospital would allow a more liberal influence on the services they
provide. The disruptive reality presented in experiment 2 does not offer several entries to how the
space for re-negotiation could be activated; it merely flips the very well-known construction we
have at almost every (Danish) hospital waiting-room situation (the patient having a very limited
access to prober literature) into a new construction (the patient having an unlimited access to
prober literature).
In that way experiment 2 suggests a more liberal view of the patient – being an independent
individual with a variety of cultural and social interests – and not as it is now: a socially excluded
view of the patient being a person that consumes gossip-magazines and sensationalist journalism.
Experiment 2 does not change the act of waiting, which in itself is undemocratic, but by reshaping
the waiting room into an alternative kind of library, containing useful knowledge, different forms of
literature and various branches of entertainment, experiment 2 proposes to soften the waiting
situation and make it more comfortable and tolerant for a broad group of citizens.
Experiment 3 offers a particular process of how the space for re-negotiation could be activated and
suggests a participatory strategy that produces public value; an unique collection of vases that is
maintained (and used) by the patients and their family. Experiment 3 is interesting in several ways.
First of all, all the basic conditions for practicing the participatory conception of democracy in
relation to the ritual of giving/bringing flowers is available; the relatives of patients already brings
alternative/ unique vases; the staff do not throw these vases away but actually stores them in the
cupboard; the patient/patients could easily have access to unique vases, if they knew that they
were allow to use them. Experiment 3 just activates all the ingredients, which are already coexisting in the hospital (for sharing each others vases). Secondly experiment 3 gives us several
examples of hidden power structures; the power structure between staff and management (who for
a decade has been using uniform, metallic vases); the power structure between staff and patients
(who refuses to make use of the uniform vases); and finally the power structure between the
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patients and the visiting relatives (who out of empathy brings flowers and vases for their
hospitalized relatives and friends). Experiment 3 shows us how easy it would be to re-negotiate
and change what people are allowed to do (and has been done for decades in the hospital) – by
creating a space of agonism that overturn several power structures at the same time and makes
room for actual citizen engagement.

Conclusion
In this paper we have attempted to increase understanding of two key concepts: patient
democracy and shared decision-making. We have examined different theories of democracy and
the democratic practices that belong to each of these. To understand how patient democracy may
be significant in a design research context, we have positioning ourselves within design activism.
Design activism is suitable for our purpose, since it is less concerned with the actual political or
economical condition and more concerned with the relationship between people’s doings and
feelings; and it is precisely in understanding this relationship, a space for re-negotiation can be
activated
To use design activism to re-negotiate the roles and rights for patients we have set up a series of
disruptive design experiments at the Oncological Department at a Danish Hospital. Our
experiments contribute with new knowledge in several respects. First of all it gives us knowledge
about the hospital’s own conception of democracy and how it is manifested in their practice of
patient democracy and shared decision making. Secondly the experiments give us knowledge
about how to prototype democracy through disruptive design practices and design
experimentation.
What we did not have space to discuss is the type of knowledge that is embedded in disruptive
design practices and how we should evaluate the value of such knowledge for design research.
Such a discussion will be taken up in future work.
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Communication design as an agent in creating gender
equality in India
Nicola St John, Swinburne University of Technology

Abstract
Developing from the field of behavior change through design, this study investigated if
communication design is an effective tool in changing cultural behaviors and perceptions
of gender in India. Previous studies on gender violence campaigns (Gadornski, 2001;
Murphy, 2009; Kostick et al., 2011) suggest utilising men and traditional gender
stereotypes are effective in creating behavior change. Yet there exists a gap on specific
cultural roles and changing ingrained behaviors.
This study focuses on the necessary recognition of cultural traditions and behaviours that
must precede any design activity within an epistemological setting. Developing
communication strategy within sensitive and complex social issues must be created in full
recognition of cultural inflections on patriarchy and sociological insights.
I conducted two stages of investigation. First, male Indian participants were interviewed
about gender equality in India. Second, participants completed self documentation kits,
which focused on perceptions of gender. Insights indicated the term gender equality was
misunderstood with many believing India was very much an equal society for men and
women.
I argue that the findings from this study can position a communication campaign that is
culturally relevant, can tackle gender violence from an insider perspective, and can
promote behavior change within the Indian context.

Keywords
Design; India; Gender; Behaviour change; Equality
Motivation for this research was born out of a trip to India, where I was present in Delhi at
the time of the 2012 Delhi rape case. The worldwide coverage and overwhelming reaction
in India to this violent attack promoted Indians as progressive on the issue of gender
violence and wanting both policy and behavioral change. Numerous accounts were
documented internationally around the appalling attitudes amongst Indian men around
gender violence with all sources heralding the need for large-scale change for gender
equality. In one account, a young Indian man recited to a journalist: “Rape is a big, big
problem. It starts with the woman. They drive the man fucking crazy. When the girls look
sexy and the boys can't control themselves, they are going to rape. It happens”
(Chamberlin, 2013, para. 1).
During my experiences working with SNEHA (Society for Nutrition, Education and Health
Action) in Mumbai I was presented with many stories from women as victims of gender
violence. I was involved in an arts exchange program from Melbourne Australia working
with these women and their children from Dharavi, a large slum in Mumbai. The research
presented in this paper followed on from my time in India and was conducted in Australia.
Gender equality implies a society in which women and men enjoy the same opportunities,
outcomes, rights, and obligations in all spheres of life. Yet this implies equality is defined
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equally in all implications of culture and social tradition. Patterns of gender in India are the
outcomes of social forces and relationships and it is these intrinsic cultural behaviours that
need to be explored to use communication design as an agent in changing behavior.
In India, as in many other countries, gender inequity and abuse against females are
socially accepted and women’s subordinated status and inequalities are reflected in
almost every sphere in Indian society, beginning before birth and continuing through
women’s lives (Hausmann, Tyson & Zahdid, 2010). Son preference and sex ratio at birth
of males (the higher number of boys born relative to girls) continues to increase in many
states in the country; dowry is still widely practiced, and child marriage (although illegal)
still takes place. In 2010, the World Economic Forum released its Global Gender Gap
report, in which India ranked at 112 out of a total of 134 countries (Hausmann, Tyson &
Zahdid, 2010, p.63). The report measured the difference in how men and women in each
country had access to resources and opportunities. Rita Banerji (2010, para 1) describes
this disparity faced by India’s women as fueled by an unrestrained misogyny.
Ethical questions arise with the differentiation of gender equality in India from equality in
the west. Suma Chitnis in ‘Feminism in India’ describes that unlike the west where
individuality and personal freedom are emphasized, Indians cherish values like
submission to superiors, self-denial and sublimating the individual ego. Previous research
has shown that Indian women have a general “disapproval of [the western] feminist anger”
(Chitnis, 2004, pp. 8-10). However the public outcry following the 2012 Delhi rape case
implies that traditional notions of gender in India are shifting, especially how masculine
and feminine empowerment is expressed.
The majority of campaigns focused on gender violence or the promotion of gender
equality are focused around women’s empowerment, or women as victim. Less discussion
is around actively engaging men, yet it is the behaviour of men, and the social forces that
drive those behaviours, that are at the root of preventing gender violence. While the term
gender has often been a code for women, its use needs also to recognize men as
gendered. Men, as the main perpetrators of gender violence are more important to target
to alter their behavior as they are directly involved in the maintenance of gender
inequalitites.
Results from studies on gender violence campaigns included the use of tradition
stereotypes of gender being more effective in creating behavior change than nontraditional stereotypes (Gadomski, Tripp, Wolff, Lewis & Jenkins, 2001, pp. 270-274). In
addition, promoting positive aspects of gender equality, such as empathy, is more
effective than showing men as batterers, aggressive or perpetrators and women as
victims (Murphy, 2009, p. 118). Studies found promoting equality to men is more effective
in changing behavior and reducing gender based violence than promoting equality to
women (Kostick, Schensul, Singh, Pelto & Saggurtu, 2011). The key findings from
secondary research focused on gender and formed the backbone of this research – that
of the focus on men to change behavior.
From a policy approach, studies have shown men can change their gender related
attitudes in relatively short periods of time. Furthermore they offer an understanding of
what strategies are most effective, such as those that include using positive and
affirmative messages, ecological approaches and ongoing monitoring and evaluation
(World Health Organisation, 2010). However, most programs are devoid of any
communication design strategies, have been small in scale and have not been taken up or
integrated into government policies or large institutions. As Chowdhury and Parnaik (2010)
describe;
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Whatever may be the legal and policy initiative, male cooperation and understanding
would be pivotal in understanding women’s equality and empowerment. Providing
support, cooperation, assistance, and above all the consent of male population to
achieve gender equality is not only difficult but also very far from reality. Thus,
engaging and empowering the male population can make this hard task simpler and
quicker as well. (p. 455)
Research from a policy level reported groups that promote healthy masculinities and
gender justice are open to attack as being unpatriotic, or even as agents of Western
cultural depravity (Sahayog, 2008, p.15). Additionally, there is a problematic thread of
Indian cultural nationalism that calls for a sense of militant aggressive masculinity in the
name of honor, defense and security of the self.
Current policy approaches to engaging men and boys in achieving gender equality fail to
include reference to any form of communication design. There is a missing link between
recommendations from organisations such as WHO, Promundo, International Centre for
Research on Women (ICRW) and the UN, with the design sector. Often “campaigns” are
mentioned as a viable solution to create behavior change, but there is no discussion of
these outcomes using communication design as an agent of change. According to
Margaret Greene (ICRW, 2007):
[W]e can all think of million examples where if we provide men with a little more
information, a few more skills, and a bit of encouragement, they themselves can be
far more supportive, communicative and caring for their sexual partners and family
members. It is not rocket science, and it is not happening on a significant scale. (p. 1)
There is an overwhelming call for more research on the areas of masculinities within
modern India, yet the focus of this research seeks to understand how we can best use
design to tackle the missing dialogue around male behaviour change in relation to gender
violence and how best to develop a communication design strategy created in full
recognition of intrinsic gender perceptions. This pre-design research describes the
necessary analysis that must precede the design activity, developing a strategy, which
utilizes a culturally based approach. This strategy would in turn, provide further insights
once deployed and analysed.

Methods
This research utilised two methods of investigation. First, male Indian participants were
interviewed about their culture, male and female role models, and explanations for gender
violence in India. Second, participants were presented with self documentation kits that
explored their current perceptions to gender in India and traditional and non-traditional
role models.
Six male India participants aged between 28 and 54 were interviewed concerning their
attitudes and beliefs on Indian culture, gender equality in India, the 2012 Delhi rape case,
and tradition and non-traditional notions of masculinity in India. The self documentation
kits focused around exercises and participatory design games, such as ranking and
matching imagery with key words, to offer attitudes not referred to or subconsciously
ignored during interviews. The interviews were conducted face-to-face, and the self
documentation kits were completed in private within the participant’s own time. All
interviews were conducted in the participants’ home or place of work.
I was conscious of my role as a Western researcher and the implications this has on this
research. As Smith (1999) notes:
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From an indigenous perspective Western research is more than just research that is
located in a positivist tradition. It is research which brings to bear, on any study of
indigenous peoples, a cultural orientation, a set of values, a different
conceptualization of such things as time, space and subjectivity, different and
competing theories of knowledge, highly specialized forms of language, and
structures of power. (p. 42)
To ensure cultural sensitivities and identify any Western assumptions of knowledge within
the research, all material was first reviewed by Dr Nayreen Daruwalla, Programme
Director for Prevention Of Violence against Women and Children for SNEHA, Mumbai. Dr
Daruwalla has over 18 years of experience in the area of mental health, counseling, crisis
intervention, and training. She has worked extensively in the field of violence against
women and children abroad and in India for 12 years.
Since the research was conducted in Australia, the participants were all living within an
Australian context, yet all were born, raised, and spent the majority of their life in India.
The longest period outside of India for a participant was 3 years. Most participants had
been in Australia for less than 18 months. This Australian context I felt enhanced
participants’ willingness to share stories and act as an educator on Indian culture.
Although at times this was also restrictive as deeper conversations around specific
cultural traits I felt became more generalized, as participants felt they were sometimes
answering for all India, rather than their specific experiences.
The interview questions were formed to elicit stories from the participants, particularly
around masculinity in India and specific cultural traits that shape the development of
notions of gender in India.
The interviews were based around four key objectives. First, to find out to what extent
Indian men think there is gender equality in India, to gauge current attitudes, and
determine the impact of the 2012 Delhi rape case. Second, to investigate whether Indian
men think gender equality needs to be improved, with the rationale of whether a campaign
around the issue of gender equality would be welcomed in India. Third, to uncover
participants male role models, with the intention of finding out whom they describe as
masculine, for example sports players or movie stars. Fourth, to find out what participants
describe as non-traditional male role models, what does being a non-traditional man mean
in India, what qualities do they have, and how would they describe themselves.
Once the interview was completed, a self documentation kit was left with the participants
to complete over the next week. These kits are designed to inspire people to thoughtfully
consider personal context and circumstance and respond to questions in unique, creative
ways (Martin & Hanington, 2012, p. 54). The questions are intentionally open ended and
flexible, as self documentation studies emphasise users’ active role in recording material
and minimises the researcher’s possible influence on user’s responses (Mattelmäki, 2008,
p.40). The kits included six tasks such as ranking masculine and feminine traits in order of
importance, ranking cultural, religious, political and sporting figures on a scale of nontraditional to traditional and card sorting games for participants to align images and
previous campaigns around gender violence into categories of respectful, disrespectful,
peaceful and aggressive.
The objectives for the visual tasks were focused around gender stereotypes, roles of men
and women in India and associations between Indian society and gender equality.
Participants responded to tasks that asked them to draw, list, group certain characteristics
and role models in relation to gender roles and to explain their answers.
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Fig 1. Self documentation kits handed to participants, 2013

Insights
In this section I will present insights from the study supported by quotations from the
primary research to give context to the topics discussed with participants.

Family
The interviews, structured as open-ended questions around family, tended to turn into
long answers around the modernization of India and the pressures these participants
faced from their own families. As Participant 2 describes:
I really tried to stop my Aunt from having my cousin married at 16, but there is
nothing I can do. It’s ridiculous. (Participant 2)
Stories telling of pressure from families were common from participants, with the
overriding concept that from the moment you are born your parents work out what they
want you to do and become. Participants felt that they could not change these ingrained
cultural traits although they felt personally against some decisions and cultural norms. As
participants were all living within Australia, the pressure from their family became a story
around their own reasons for leaving India, with Australia reflecting their desire to be free
from this seemingly prescribed cultural life. Their impressions were that the families of
participants were all unhappy their sons were living in Australia, and this was a particular
burden to unmarried participants.

Equality
The majority of participants believed men and women were equal in India. For example,
participant 1 relates:
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In most places India is a country equal for men and women. Men and Women are
treated very much equally. My older sister always had an upper hand over me!
(Participant 1)
These statements, perhaps reflect their own personal understandings, or reflect the Indian
laws protecting women. Yet research (Banjeri, 2010; Gadomski st al, 2001; Kishwar, 2004)
suggests gender inequality has always been there in India. It is deep rooted in patriarchy
and the social sanctions given to men. If men perceive Indian as an equal society for men
and women, perhaps the definition of gender equality needs to be further explored within
an Indian cultural context. Additionally, if there are multiple definitions of equality within
cultural contexts, upholding basic human rights becomes challenging.
Responses in self documentation kits highlighted men still valued characteristics such as
‘respectful of her husband’, ‘good at cooking and cleaning’, ‘flirty’ and ‘pretty’ in women,
revealed through ranking games. These kits were successful in eliciting ingrained
attitudes towards gender, which often went against participants statements in interviews,
that India was a very equal society for men and women.
The UN definition of gender equality states ‘Equality does not mean that women and men
will become the same but that women’s and men’s rights, responsibilities and
opportunities will not depend on whether they are born male or female’ (UN Millennium
Project, 2005, p. 30). As a western researcher investigating gender equality in India, this
then becomes problematic as more consultation with both men and women is needed to
identify what actions and behaviours are needed to improve gender equality in India and
why participants believe that this is already the case.

Caste and Legal Systems
All participants placed themselves into the upper classes of Indian society. Although the
Indian caste system is allegedly declining, high social status still holds huge influence over
participants’ attitudes and perceptions. Yet if participants with high levels of education and
from the upper caste system believe India is an equal society, then it is this belief that
needs to be challenged. It may be a misrepresentation or a misunderstanding, but if men
believe there is no need for change, their fundamental cultural beliefs on equality will
remain. By thinking that India is progressing, through its skewed laws to protect women
into a society that overtly helps women, it will perhaps be men who will suffer because of
this. Participants were quick to highlight that Indian laws are skewed towards the benefit
of women, for example the Dowry law and law on domestic violence. Through law, women
are favoured, but this doesn't seem to be reflected in social values. According to
Participant 3:
Men are not as privileged as women, by law. As a matter of fact, we have now, for a
long time the building of parliament to give 33% reservation to women. Everything is
skewed in favour of the woman. (Participant 3)
The International Centre for Research on Women (2007) report on India describes these
laws as a barrier, because the current laws protecting the most basic human rights of
women and girls are poorly implemented and are often seen as externally imposed and
Western. However, the worst problem with the notion that laws are in place to protect
women is that society and social institutions do not support them. According to Barker et
al. (2008):
Without social actors to ensure enforcement, legislation such as the Dowry
Prohibition Act, Preconception and Prenatal Diagnostic Tests Act (to reduce sex-
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selective abortion), and to a lesser extent the Child Marriage Restraint Act continue
to be ignored with relative impunity. (p. 31)
Although numerous laws have been passed in India, participants described India culture,
as regularly circumventing rules.
India is a very regulated country, with rules from the British and still being patched
up, but to break a rule is not a big deal. (Participant 3)
The notion that gender violence stems from the economic undervaluing of women was the
most poignant finding from this analysis. All participants referenced dowry and female
infanticide as key cultural traits in India that reflect women’s status. However, these
traditional customs were referred to those of low economic and educational levels whom
live in rural areas in traditionally conservative parts of the country.
Many of the men proposed the same explanation to the problem of gender violence and
all identified fundamental issues in Indian culture as the root cause of gender violence,
including the lack of women due to female infanticide and the practice of dowry.
Participants stated a range of specific traits that they felt influenced gender relations in
India, mainly education, location and economic status. Participants were quick to place
themselves as “other” and that gender violence as an Indian man was not their fault – that
the faults were with uneducated poor rural Indians – not within their social circles.
There is not much domestic violence in most rich homes. The violence happens in
the poorer homes. Imagine a man who has 4 kids, he can’t feed them. He works
13hrs a day and makes $7 for what he did. His body is so dead beat because he
does physical work and he’s bought a big bottle of strong beer 13% alcohol and a
quarter of scotch from a bottle shop as he can’t afford to drink in a bar and he’ll
combine that in 5mins – imagine his brain. It’s like having 14 tequila shots. And then
he’s gone home and in that state of mind, he’s just not a normal person. That
triggers off the worst in some people. (Participant 3)
Gender violence occurs when men do not have enough money or enough influence.
The way men try and see themselves as superior is the problem. It’s the only area
you can show your superiority. Because there is no other place or anything else
where you can say all right, I’m in control. (Participant 1)
All participants reported on the horrendous behavior of the young men involved in the
Delhi rape case. However, this was only one incident that garnered media coverage
amongst thousands of others. They were disturbed about violent actions and thought the
protests against gender violence in India were much needed. Furthermore participants
were all quick to compare India to other countries in relation to gender violence.
It’s the problem of the idea women are not safe at night. I think that’s why this notion
has come into play where everyone feels they are not safe. I could well feel the
same when it’s dark in Melbourne [Australia]. (Participant 1)
Although appalled at accounts of gender violence in India, participants felt this was no
more of a concern than other parts of the world. Participants were quick to disassociate
with any negative behaviours and actions from Indian men but were eager to talk and
explain about Indian culture, particularly their family and role models.
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Role Models
All participants listed their father as a key role model, whether throughout their life, or
growing up within the family home. Emphasis was placed on the family numerous times
during interviews and most participants described their families as being moderately
traditional. These family influences are a key component in understanding how ingrained
cultural behaviors are passed through generations especially in an Indian context where
family plays a dominant role in society.
Traditional has a very idealistic view in India. A good father is someone who takes
care of his family, takes care of his elders, follows the customs, and religiously goes
to temple. (Participant 1)
My father is the closest person in my life. But he believes he knows best. The
moment you are born your parents work out what they want you to do and become.
And that’s what they try and make you. My parents still complain I am what I am
right now, they’re not really happy about it. (Participant 2)
Although participants did not necessarily describe themselves as traditional, they still felt
pressure from their family to conform to ingrained cultural behaviours. As participants
described their fathers as a role model, or at least of great influence early in life, it is clear
that ideas of gender and gender roles begin in the family home. Male role models are
crucial in targeting a campaign around gender equality in India as men, including fathers,
are active participants in forming attitudes and behaviours around gender relations.
Insights from participants self documentation kits allowed for the development of a more
sensitive understanding of role models. For example, the participants were directed to
sketch traditional and non-traditional Indian men, which revealed specific characteristics
that could be used to inform visual outcomes of the communication design strategy, such
as clothing, stance, environment, from an insider perspective, rather than based on
stereotype or assumptions.
Other activities, such as ranking prominent Indian celebrities on specific traits again
revealed insider perspectives, behaviours and attitudes that could inform the
communication design strategy in relation to the use of role models or celebrity
endorsements to promote gender equality. Giving participants time to complete these
exercises on their own, in their own home, provides both thoughtful and rich information,
often revealing key insights not mentioned or contradicting responses in face-to-face
interviews.

Discussion
As studies are presently unable to identify the exact casual mechanisms responsible for
gender violence or sexual assault, it is difficult to prevent the occurrence and also to
formulate an effective campaign around reducing gender violence and promoting gender
equality. There has been a small number of studies offering competing visions of the best
way to reach men on the topic of rape but no serious analysis of the visual form and
content of related public media campaigns has been produced (Murphy, 2009, p. 118).
From my research, three aspects for further investigation became apparent; causes,
attitudes, and solutions. Because the causes of gender violence are difficult to examine
and identify, my recommendation for a design strategy around gender violence focuses on
attitudes and solutions.
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Responses to domestic violence campaigns to date have mainly focused on intervention
after the problem has been identified and harm has occurred; how to prevent, seek and
reach out for help. Such campaigns have typically provided information on the warning
signs of domestic violence and particularly in India, around community resources for
victims (Wolf, 1999, pp. 112-113). Campaigns in India, mainly launched in the early
eighties by the women’s movement, have included topics such as rape, domestic violence,
sexism in advertisements as well as against state repression during caste and communal
riots (Patel, 1998, p. 5). As these campaigns have given importance to helping the victims
of violence, filing legal cases, and helping women rebuild their lives, the women activists
who so far have shunned men, are realizing they must strike at the root cause of violence.
As women's sexuality is socially constructed and given the patriarchal control over their
existence, it becomes imperative that men are drawn into the process of rethinking gender
to create behavior change. According to Murphy (2009):
A consensus has emerged among social scientists, college health personnel, public
health officials, and social service agencies that best practices for such programs
include all-male, interactive workshops; nonconfrontational approaches that
encourage male empathy with female survivors… and culturally appropriate and
sensitive content. (p. 118)
My recommendation for a communication design strategy on gender equality based on
insights from this research is to specifically target men. All participants revealed they
thought India was a society equal for men and women and it is these views that need to
be reestablished, especially in the patriarchal cultural context of India. In a society where
men are unsure what equality means and entails, further education is needed, utilizing
and empowering men to become leaders and educators in the field of inquiry.
The power equation that exists between men and women needs to be deconstructed
through visual communication, while past traditions that have disempowered women, such
as female infanticide, sati and dowry, need to be reconsidered. Additionally deep-rooted
notions of “women drive men to rape” and “today's women expect too much,” need to be
dispelled in a visual way where men need not be defensive. Messages to create behavior
change need to be in an honest context that highlights the positives of equality and new
gender roles rather than the negative aspects of culture which may cause men to become
defensive and close themselves off. How far to push these traditional notions of gender
are complex from a communication design perspective. As data is not available on
effective gender roles in advertising in India, more research is needed to develop an
understanding of the most effective way to use gender stereotypes to target gender
equality in visual communication design.
A significant insight from the research was that all participants mentioned their father as a
role model, learning about gender roles through males in their family and through their
peers. My recommendation for a design strategy would be to utilize this male peer-to-peer
communication, using male role models as a voice to disseminate a message of equality.
An initiative from America, “Men Can Stop Rape” (Men Can Stop Rape, 2013) mobilises
male youth to prevent men’s violence against women, however its approach that effective
communication to men about rape can only be done in the absence of women have
triggered critique. The men look directly at camera while the women participants avert
their eyes, while the encouragement of men to re-envision themselves as nonviolent also
reduces women to decorative silences (Murphy, 2009, p.119).
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Fig 2. John Stolenberg (Design) and Lotte Hansen (Photography), Poster for Man Can
Stop Rage, circa 2006.
The ‘My Strength’ (Men Can Stop Rape, 2013) campaign highlights that we need to
address gendered language and visual communication codes to create a successful
campaign against gender violence. Through the statements on the ‘My Strength’ posters
we learn that women “change their minds”, “don’t want to” aren’t “ready”, say “no”’ are
uncertain in their “feelings” or want to “stop”. The men are portrayed as showing selfrestraint and being sensitive to women’s sexual consent while women as portrayed as
asexual, fickle, confused, or compromised by drugs or alcohol (Murphy 2009, p. 119).
Men need to be shown as taking action on gender violence, not due to women’s
sensitivities or uncertainty, but because of their own attitudes and beliefs, reinforcing
women can not be blamed for the actions of men. A more expansive, or perhaps accurate
depiction of male and female sexual experience needs to be embraced in to show real
world situations and the way men can alter their behavior for positive change. The textual
and visual messages of these campaigns need to be considered, it is not enough to have
a goal of promoting gender equality, as many policy recommendations suggest.
In particular the collectivist cultural attributes of India and cultural expectations between
men and women need to be further explored to ensure the language and visual
communication codes align with current cultural ideology. When viewing Indian culture
through the lens of Hofstede’s 5D cultural dimension theory, traits such as an appreciation
for hierarchy, belonging, acceptance of imperfection predominately feature (Hofstede
1983). Although Hofstede’s model has many limitations, its insights garner the potential
success of a campaign that aligns itself within these cultural dimensions.
Role-play as an instrument to highlight messages and shatter myths around rape,
domestic violence, and double standards of sexual morality, has been documented to be
extremely effective (Patel, 1994, p. 3). In the Indian women's movement, the songs
against violence against women have motivated many women to be actively involved in
campaigning. This is a unique cultural tradition of folk-songs and dance passed down to
women of their mothers' and grandmothers' generation (Patel, 1994, p. 3). Although only
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evidenced amongst Indian women, I believe this to be an effective strategy to
communicate gender equality with Indian men. Structuring information in a more casual,
visual or performance basis allows key insights to be communicated in a more engaging
way and allows participants to come at the topic from a different perspective (Martin &
Hannington, 2012, p. 68). Key phrases within cultural performances, such as song, dance,
theatre, film and even sport cement the topic and motivations for changing gender roles
into the cultural of India and makes hard topics such as rape and gender violence, easier
to talk about.
Taking a Western approach to gender violence campaigns, such as the Men Can Stop
Rape campaign in unsuitable in an Indian cultural context. Unique cultural traditions of
India, such as music, dance, song and film as described by Shakuntala Roa (2010) in
order to be popular among Indians, have “an Indian touch” even while exhibiting global
influences (p. 1). The same concept applies to communication design. Western principals,
such as those applied in the Men Can Stop Rape campaign and the Hofstede cultural
theory can be applied from a design strategy perspective, yet it is the unique cultural
dimension which is essential for developing communication design that is culturally
relevant and effective at changing ingrained cultural behaviours and attitudes.
Recent campaigns promoting gender equality from India have highlighted the role men,
particularly male celebrities can play in changing attitudes and promoting equality with an
“Indian touch”. The language and masculine sentiments within these campaigns such as
M.A.R.D (2013) and the Delhi Police advertisements (2013) invite a peer-to-peer
rethinking of manhood, yet they still play into traditional roles of men, promoting somewhat
dangerous patriarchal notions of mardangi, or masculinity.

Fig. 3. Poster from M.A.R.D campaign, 2013.
The Delihi Police campaign against sexual violence features a prominent Indian action
Farhan Akhtar saying, ‘Make Delhi safer for women. Are you man enough to join me?’ It
suggests women need to be saved by a newly promoted version of masculinity, and that
sexual harrasers are not real men. Such misplaces notions of manliness are evident in
many women’s safety campaigns, including M.A.R.D (literal: Man, acronym for: Man
Against Rape and Discrimination), launched and promoted by Farhan Akthar.
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Fig. 4. Poster from Delhi Police campaign against sexual harassment, 2013.
These campaigns, although inviting men into the space of gender roles, through the use
of celebrity, do nothing to address patriarchal gender norms. Their overt use of
masculinity, and ideas of ‘real men protecting women’ reiterates the notion that the
protectionist masculine is an accepted cultural behavior (Krishnan, 2012). These ideas of
masculinity reiterate ideas that women facing harassment feel shame and only ‘real men’
can protect them. Shame, in this case conveys vulnerability and need for protection,
reinforcing patriarchal protection and dominance over women.
Creating a communication design strategy designed to challenge ingrained cultural
attitudes and behaviours in India needs to address both deep-rooted patriarchy, yet
promote a healthy masculinity between men. The imagery and language of the campaign,
utilizing men as agents of behavioural change would tread a fine line between reinstating
protectionist patriarchial values and promoting masculinity as separate from ‘protectors of
women’ – that sexual violence is not caused by sexual attraction, men’s role is not to
‘protect’ women from a discipline perspective, but to challenge gender roles and notions of
equality.

Conclusion
As part of an explorative study in investigating whether communication design can
promote behavior change in relation to gender violence in India, this study has identified
the significance of targeting men through stereotypes and using specific cultural traditions.
A younger generation of men who are exposed to campaigns promoting gender equality
would be attuned to a women’s rights perspective. A traditional patriarchal husband may
turn out to be a compassionate father. Men working in the corporate world or state
apparatus could take initiative and run gender-training programs in their institutions.
Utilizing men as active participants in a campaign against gender violence could bring
immediate changes in women’s lives.
Through exploring the relationship between current male attitudes on gender equality and
visual communications as a strategy to change behaviour, I believe that this research will
contribute a unique perspective to the field of design. This research seeks to understand
both progressive and traditional attitudes to gender in India and identify effective
strategies in creating behavior changes in relation to gender violence. I argue that using
male role models as active participants, and being able to tread the fine line of
representing traditional values with progressive views on gender roles the most effective
approach. In existing research, the specific attitudes of Indian men in a post Delhi rape
case have yet to be explored and this research seeks to understand gender roles and
ingrained cultural behaviours that could be utilized to develop a campaign based on
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cultural insights and an insider perspective. This research has sought to show that
through investigating male attitudes and male role models in India, a campaign could be
developed to ultimately change attitudes to gender equality in India and reduce rates of
gender violence.
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Abstract
Recently, using design to change user behavior for the purpose of sustainability has
gained considerable interest. One of the essential aspects of design for behavior change
is to choose the right design intervention strategy for the right behaviors and for the right
individuals. In this respect, consideration of different user characteristics when designing
for behavior change is critical to ensure positive behavior change. This paper argues that
user diversity can be addressed by grouping users with similar characteristics into
different user types. It provides a framework and a methodology to create these user
types based on psychological variables including global environmental attitude, attitude
towards behavior, subjective norms, perceived behavioral control, intention and finally
personality traits. It discusses how the framework and the methodology could be
integrated into design process, and illustrates the process by using hypothetical user
types. The aim of this illustration is to clarify the predicted outcome of the methodology.
As a result, four main user types are proposed: irresponsible users, undecided users,
worried users and lastly enthusiastic users. Design intervention strategies are matched
with these user types and the paper concludes with a brief discussion on the implications
of the framework and methodology for design for pro-environmental behavior change.

Keywords
Design for behavior change, user types, pro-environmental behavior

As a prevalent research area in industrial design, the goal of design for sustainability is to
develop solutions which meet the needs of present generations without endangering the
needs of future generations, and to minimize our negative impact on economy,
environment and society. Conventional approaches to design for sustainability mostly deal
with reducing this impact by implementing product-focused strategies. These strategies
mostly focus on technological and material properties of products such as use of recycled
or recyclable materials during manufacture, increasing resource efficiency and achieving
product longevity. However, the way people use a product is also influential on its
negative impact on the environment as well as product related features. For instance,
researchers found that the majority of the impact of products can be attributed to user
behavior (McCalley & Midden, 2002; Wood & Newborough, 2003). Thus, promoting
sustainable consumption practices is critical for moving towards sustainability along with
designing sustainable products (Stegall, 2006). This can be achieved by designing for proenvironmental behavior change.
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Design for pro-environmental behavior change
Pro-environmental behaviors are the behaviors that a person performs consciously in
order to minimize his or her negative impact on the environment such as minimizing
resource and energy consumption, recycling, using sustainable modes of transportation,
being a member of an environmental institution and so forth (Kollmuss & Agyeman, 2002).
Designing for pro-environmental behavior change refers to designing products or services
which encourages these behaviors. Having an active role in the product development
process (especially at the early stages), designers have the opportunity and relevant skills
to develop such products for enhancing positive behavior change. What makes design
prevailing for behavior change is that it can be used to communicate “persuasive
arguments” to users, in this case designer’s intentions (Buchanan, 1985, p.8). In other
words, designers have the opportunity to inscribe their (persuasive) intentions into
products (Crilly, 2011), which appears to be one of the essential aspect of design for
behavior change.
So far, many studies contribute to the accumulation of knowledge on how design can be
used to change user behavior for the purpose of sustainability. For instance, Lilley (2009)
illustrated that design can be used to influence user behavior. Her study focuses on social
impacts of mobile phone use i.e., social side of sustainable design, and discusses the
acceptability and effectiveness of different design intervention strategies for changing user
behavior. A more recent study investigated the implementation of behavior change
strategies and socio-psychological theories into sustainable design process with a case
study on household fridge use (Tang & Bhamra, 2012). In addition to that, there are other
studies which include development of prototypes aiming to decrease the amount of
resource consumption occurred during the use phase. For instance, Power -aware cord
(Gustafsson & Gyllenswärd, 2005) and Greeny Energy Meter (Wever, Van Kuijk, & Boks,
2008) are designed to motivate users to reduce their energy consumption by making the
level of consumed energy visible to users. Other examples can be found in (Froehlich
Dillahunt, Klasnja, Mankoff, Consolvo, Harrison, & Landay, 2009) and (Consolvo,
McDonald, & Landay, 2009). These studies and many others illustrated the potential of
design for positive behavior change. Nevertheless, choosing appropriate design
intervention strategies still appears to be a major challenge when designing products
motivating behavior change (Zachrisson & Boks, 2012).
There are two guides available for designers which help them to respond to this
challenge. First, Lockton, Harrison, and Stanton (2010) provide an idea generation toolkit,
Design with Intent Toolkit1, which provides an inventory of intentional design strategies
adapted from diverse disciplines such as architecture, computer science and ergonomics.
The toolkit includes six different groups of strategies: architectural, error-proofing,
persuasive, visual, cognitive and security, and it guides designers choosing the
appropriate design intervention strategy according to the intended user behavior. For
instance, using affordances and constraints to encourage desired behaviors and
discourage undesired ones. Second, Fogg and Hreha (2010) have developed a guide for
designers of persuasive technology, called as Behavior Wizard2. They propose fifteen
types of behavior change classified according to the designers’ intentions (increase,
decrease, stop behavior or maintain a change), and the duration of the behavior (one time
change or a change in a period of time). For instance, green span refers to performing a
new behavior with a period of time, whereas purple dot refers to increasing behavior one
time (Fogg & Hreha, 2010). Depending on the type of behavior change, they provide
examples for the techniques that can be used to achieve the desired behavior.

1
2

Current version of the toolkit can be found at http://www.danlockton.com/dwi/Main_Page
Current version can be found at http://www.behaviorwizard.org/wp/
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It is obvious that these guides are valuable tools for designers, however, their major
emphasis is on intended user behavior and designers’ intentions. Thus, the aim of this
paper is to propose a new framework focusing on users and user diversity which would
add a different perspective to the discussion on guiding designers during idea generation.
It begins with an introduction of this framework, where essential elements of the
framework are explained referring to the literature on design for behavior change,
persuasive technology and psychology. This is followed by a discussion on the
implementation of the framework for the design process. The discussion is based on how
theory of planned behavior can be applied to create user types and how they can be used
to address user diversity during the design process. Finally, the paper concludes with a
brief discussion on the implications of this framework and the methodology for design for
pro-environmental behavior change.

The framework for choosing the right design intervention
strategy
According to the framework, four issues should be considered when designing for proenvironmental behavior change. First, designers need to be familiar with the determinants
of human behavior. Second, they need to set a specific design goal based on their
intention. This goal should include desired behavior and target users. Third, they need to
know the characteristics of their target users and define (or create) user types based on
these characteristics. Fourth, they need to know the extensive collection of design
intervention strategies in order to decide which one(s) is most suitable for their goal and
target users. (Figure 1).

Fig 1. The framework for choosing the right design intervention strategy
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Determinants of pro-environmental behavior
When designing for pro-environmental behavior change, designers need to have an
understanding of the psychological theories which examine the variables influencing proenvironmental behavior. Studies in environmental and behavioral psychology show that
pro-environmental behavior is a complex phenomenon affected by many interrelated
factors including attitudes, intentions, values, knowledge, norms, demographics and so on
(Bamberg & Möser, 2007; Diamantopoulos, Schlegelmilch, Sinkovics, & Bohlen, 2003;
Hines, Hungerford, & Tomera, 1987; Kollmuss & Agyeman, 2002; Stern, 2000). Therefore,
designers need to be aware of this multi-dimensional nature of human behavior to be able
to make informed decisions about which behavioral determinants should be targeted.

Designers’ intentions
Referring back to persuasive nature of the design activity, it is the designer’s intention that
determines how a persuasive product should be and how it should be experienced. In
other words, based on their persuasive intentions, designers can shape user experience
(Crilly, 2011), which also influences the effectiveness of design intervention strategies
(Tromp, Hekkert, & Verbeek, 2011). That is to say, designers’ (persuasive) intentions play
a prominent role in the success of a persuasive product and also in selecting the
appropriate design intervention strategy. Hence, the initial step in designing for behavior
change should be setting a specific design goal in accordance with designers’ intentions,
since a well-defined goal appears to be crucial as it influences the entire process. Here,
the design goal refers to selecting desired behavior, target user and the type of behavior
change that designers intend to motivate through design, for instance, encouraging
recycling and discouraging the use of disposable products among university students, or
supporting students who are already involved in recycling.

Characteristics of target users
Another consideration is to know about the characteristics of different target users. This is
important because users with different characteristics may respond to same design
intervention strategy in a different way, i.e. it may lead to behavior change for a user but
not for another. The reason is that the effect of behavioral determinants on human
behavior can be varied across behaviors and individuals (Gardner & Stern, 1996;
McKenzie-Mohr, Nemiroff, Beers, & Desmarais,1995; Stern, 2000). Therefore, it is crucial
to know which behaviors and which behavioral determinants should be addressed when
designing behavioral interventions (Abrahamse, Steg, Vlek, & Rothengatter, 2005).
Furthermore, there is evidence that intervention strategies are more likely to be successful
when they are used with persuasive systems adapted to different needs of target users
(Broms, Bång, & Hjelm, 2009; Kaptein, Lacroix, & Saini, 2010; Kirman, Linehan, Lawson,
Foster, & Doughty, 2010; Petkov, Köbler, Foth, & Krcmar, 2011). This implies that an in
depth exploration of the target users is also required, since the persuasive systems should
be designed in accordance with the audience that designers are trying to persuade
(Oinas-Kukkonen & Harjumaa, 2009). Consequently, designers need to have a clear
understanding of the target population when designing for pro-environmental behavior
change.

User types
Regarding the significance of user characteristics for behavior change, sometimes it may
not be practical to choose intervention strategies for each individual user in the target
population. Therefore, dividing the target population into distinct groups (user types) in
terms of their compliance with intervention strategies would provide a more practical way
to decide the most appropriate strategy. An attempt to create such user types can be
found in Kaptein et al. (2010). They create user profiles by categorizing the users
according to their susceptibility to persuasive arguments. These profiles are created by
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adaptive computer systems based on user data, so that the systems adapt themselves to
different users. Another example can be found in Ottman’s (2011) work on green
marketing. She suggests five psychographic segments varying in terms of their
involvement and interest in environmental sustainability, i.e. five shades of green (LOHAS,
Naturalites, Drifters, conventionals and unconcerned). She argues that environmentally
friendly products should be developed according to the different needs of these segments.
Although they seem to address user diversity, both user profiles proposed by Kaptein et
al. (2010), and green segments proposed by Ottman (2011) are not intended to guide
designers during idea generation.
A more design focused approach can be found in Lockton, Harrison, and Stanton (2012).
Since they observed that designers need to model the users when generating ideas with
Design with Intent Toolkit, they propose three different user types based on the level of
user involvement in decision making process when using a product: pinball user, shortcut
user, and thoughtful user. Despite their focus on design and designers, user types
suggested by them do not particularly focus on pro-environmental behaviors, and their
classification is based on designers’ assumptions, experiences and predictions, in other
words, not relying on sound user research. Therefore, there is still a need to develop a
methodology to create user types which can be utilized by designers when designing for
pro-environmental behavior change.

Intervention strategies
Last but not least important, designers need to know different intervention strategies used
to influence user behavior. Many scholars attempted to categorize these strategies.
However, the main problem is that their categorizations of knowledge and terminologies
differ according to the discipline, e.g. product design, interaction design, software design
(Fogg, 2003; Lidman, Renström, & Karlsson, 2011; Lilley, 2009; Oinas-Kukkonen &
Harjumaa, 2009; Selvefors, Pedersen, & Rahe, 2011; Tang & Bhamra, 2008; Wever et al.,
2008, Tromp et al., 2011). Thus, a common terminology of design intervention strategies
applicable to different design disciplines would facilitate the communication and
discussion among design teams and contributes to idea generation. In this respect, the
scheme proposed by Geller (2002) can be used to categorize the strategies at macro
level. His categorization is based on the state that the target user is found in relation to
performance of the behavior. According to this categorization, instructional interventions
aim to inform people about the behavior and its consequences. Motivational interventions
aim to make the behavior desirable for people by targeting their motivations. Supportive
interventions aim to make the behavior automatic (habitual) by helping them along the
way. Both instructional and motivational strategies aim to start a new behavior and
address users who do not perform the desired behavior, whereas supportive interventions
aim to maintain behavior change and address users who are already performing the
behavior (Table 1).
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INSTRUCTIONAL
MOTIVATIONAL
INTERVENTIONS
INTERVENTIONS
(Informing about the behavior (Making the behavior
and its positive
desirable)
consequences)
Information
Rewards and incentives
Eco-feedback (immediate,
Rewarding feedback
continuous, emotionally
Commitment
triggering, comparative,
Competition
normative feedback etc.)
Goal setting
Table 1. Intervention strategies available to designers3

SUPPORTIVE
INTERVENTIONS
(Making the behavior
automatic – maintaining
behavior change)
Behavior steering
Intelligent products/clever
design
Reminders

Implementing the framework during the design process
The framework can be integrated into design process with five stages: defining the goal,
understanding the psychology of users, creating user types, detailing user types, selecting
the intervention strategy and finally idea generation (Figure 2).

Fig 2. Implementing the suggested framework during the design process

In the first stage, after receiving the design brief, designers determine their goal in terms
of the behavior that they are trying to motivate, target users and the type of behavior
change. Second stage involves collecting user data about intentions, attitudes, norms,
and perceived behavioral control to understand the psychology of the target users. This is
followed by creating user types that can be emerged in the data. At this stage, data
collection can be done through survey questionnaires and user types can be created by
using tools such as cluster or association analysis. This process would likely to result in
statistically significant but not detailed user types, i.e. macro level user types. Thus, the
next stage involves conducting further research (preferably qualitative methods such as
laddering interviews) in order to have detailed user types, i.e. micro level user types which
explain users’ beliefs, past and current behaviors, experiences in relation to the type of
behavior that designers trying to encourage. The last stage before idea generation

For the purpose of this paper, several strategies are chosen from the reviewed papers (Lilley,
2009; Lockton et al., 2010; Selvefors et al., 2011; Tang & Bhamra, 2008; Torning & OinasKukkonen, 2009; Wever et al., 2008), and integrated into three main intervention categories
proposed by Geller (2002).
3
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involves selecting the appropriate strategy based on the detailed user types created in the
previous stage. If the time is limited to conduct further research, designers can directly
pass to selecting the design intervention strategy based on macro level user types. Since
the main focus of the paper is user diversity in pro-environmental behavior change, the
remainder of the paper focuses on user types regarding the whole implementation
process. It explains how they can be created by using psychological variables and how
design intervention strategies can be matched with them.

Understanding the psychology of the users
Ajzen’s (1991) theory of planned behavior can provide a systematic approach to
understand the psychology of target users. There are three main reasons of this. First, it is
a well-known theory of human behavior which has been applied across diverse behavioral
domains such as pro-environmental behavior, health behaviors, addiction behaviors,
purchasing behavior and so forth. Second, it allows predicting intentions by measuring
attitudes, subjective norms and perceived behavioral control with considerable predictive
validity (Ajzen, 2011). Third, it explicates on each determinants of behavior and provides
guidelines to develop scales to measure these determinants.
The theory of planned behavior postulates that behavior is directly determined by a
person’s intention and his or her actual control over behavior (Ajzen, 1991). The intention
to perform behavior is further influenced by attitude towards behavior, subjective norms
and perceived behavioral control (Figure 3).

Fig 3. The theory of planned behavior (Adapted from Ajzen, 1991)

According to Fishbein and Ajzen (2011), attitude is the positive or negative evaluation of
the behavior to be performed; subjective norm is the perceived social pressure to perform
or not to perform a behavior, and perceived behavioral control is person’s perception of
their ability to perform a behavior. These factors are further influenced by individual beliefs
about the behavior: behavioral beliefs, normative beliefs and control beliefs. In other
words, beliefs indirectly affect a person’s intention by shaping attitudes, subjective norms
and perceived behavioral control. Finally, background factors such as knowledge, global
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dispositions, personality traits, demographics and experience indirectly influence the
intention by acting upon these beliefs.

Creating user types based on the theory of planned behavior
The theory of planned behavior not only helps understanding the psychological state of
the user but also allows creation of user types. That is to say, psychological variables
such as attitudes, intentions and norms can be used to divide a target population into
various heterogonous segments varying in their likelihood in performing pro-environmental
behaviors and their response towards different intervention strategies. This process is
illustrated by creating hypothetical user types and suggesting appropriate intervention
strategies that can be used to motivate these user types. User types are generated by
using six variables selected from the theory: intention, attitudes, subjective norm,
behavioral control, global attitude (general environmental attitude) and personality traits.
Since intention, subjective norm, attitude and behavioral control are the core constructs of
the theory, they are included in this process. The evidence shows that up to 53% of the
variation in behavior can be explained by only intention, and up to 66% variation in
intention can be explained by attitudes, subjective norms and perceived behavioral control
(Ajzen, 2011). These findings illustrate the importance of these constructs for predicting
human behavior. In addition to the core constructs, two of the background factors
mentioned in the theory are selected: personality traits and global attitudes. Personality
traits are selected because they are one of the most commonly used variables to analyze
the profile of pro-environmental individuals (Fraj & Martinez, 2006), and they have been
traditionally used in marketing studies in order to create market segments within a
population (Gunter & Furnham, 1992; Wedel & Kamakura, 2000). General environmental
attitude is selected as a global attitude, since it seems to be the second variable to create
profiles of pro-environmental individuals besides personality traits (e.g. Markowitz,
Goldberg, Ashton, & Lee, 2012). Moreover, environmental attitude scales has a potential
to be applied to different pro-environmental behavioral domains, as it contains broad
environmental issues and attitudes.

User types
It should be noted that, user types presented in this paper are hypothetical and created for
illustrative purposes, in other words they do not depend on actual user data. They are
constructed based on the scales developed to measure the selected variables. For
instance, Fishbein and Ajzen’s (2011) sample questionnaire is used for intention,
subjective norm, behavioral control and attitudes, New Ecological Paradigm (Dunlap,
2008) is used for general environmental attitude and finally Big Five Inventory (John,
Naumann, & Soto, 2008) is used for personality traits. As a result, four main user types
are proposed as irresponsible users, undecided users, worried users and lastly
enthusiastic users. Design intervention strategies are matched with these user types
(Figure 4).
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Figure 4: Hypothetical user types for pro-environmental behavior

Irresponsible users seem to be egocentric, have no concern for the environmental issues
and do not feel responsible for environmental problems. They usually think that
performing pro-environmental behaviors do not solve the environmental problems, thus,
they have no intention to be engaged in environmental friendly actions. Designers need to
consider all three types of intervention strategies in order to make them aware of
environmental issues and make pro-environmental behaviors desirable for them by
targeting their motivation. Information, eco-feedback, rewards and intelligent products
which decide on the appropriate behavior on behalf of the user can be preferred to
motivate this user type.
Undecided users usually feel responsible for environmental problems but they appear to
be confused about whether their actions can change the situation. Even though, they are
curious to know the ways of decreasing their negative impact on environment, they are
reluctant to act due to lack of knowledge and lack of behavioral control. This type of users
can be motivated by employing instructional and motivational type of intervention
strategies such as normative feedback, rewards, and eco-feedback.
Worried users generally feel responsible for environmental problems, they are concerned
about the wellbeing of future generations; however, they do not have intention to perform
pro-environmental behaviors due to the fact that they are routine oriented and not open to
change their routines. Furthermore, even though they think that performing proenvironmental behaviors can be a solution to environmental problems, they need a
support and a motivation to act which might increase their self-confidence. Worried users
can be encouraged by both supportive and motivational strategies such as behavior
steering, rewards and competition.
Finally, enthusiastic users are the ones who have already performed (and perhaps
performing) pro-environmental behaviors. They seem to be very sensitive to
environmental issues and they believe that their choices regarding the performance of
pro-environmental behaviors mean a lot for the environment and for other people.
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However, their performance of pro-environmental behaviors may not be repetitive due to
the disappearance of a motivation or emergence of a new barrier such as time and money
constraint. For this reason, supportive strategies should be preferred for enthusiastic
users in order to make the desired behavior habitual and maintain behavior change.
In some situations, the target group may include more than one user type simultaneously.
When designers encountered with such a challenge during the design process, it would
be practical to choose the design strategies that are effective for multiple user types. For
instance, if the target group includes both undecided users and irresponsible users, ecofeedback or rewards can be chosen as an intervention strategy. Another way to overcome
this challenge could be using a combination of strategies which seems to be effective for
multiple user groups, instead of selecting only one strategy. For instance, if the target
group include undecided and enthusiastic users simultaneously, designers may use
rewards (for the former) and reminders (for the latter).

Detailing the user types
The user types explained above can be an example of macro level user types created
within a greater population by using quantitative data collection and analysis methods.
However, there are some advantages and disadvantages of using quantitative methods to
create user types. First, the outcome would be statistically significant if the sample size is
sufficient. Second, quantitative methods provide a quick way to collect and analyze the
data, which can be desirable especially when the time is limited for a project.
Despite these advantages, a disadvantage of using quantitative methods is that the
resulted user types would lack detailed explanations about user behaviors, goals and
thoughts which can provide inspirational information for designers. This can be surpassed
by conducting further research. For instance, let’s assume that the goal of a design team
is to develop a personal travel assistant, which encourages users to adapt
environmentally friendly travel choices to decrease their ecological footprint derived from
their commuting behavior, and assume that they have created four macro level user types
for the travel assistant as irresponsible, undecided, worried and enthusiastic users. In this
example, the design team may come up with two additional micro level user types for
irresponsible user type: comfort-mania users and reckless users. While the comfort-mania
users may not want to change their travel choices for the sake of their own comfort,
reckless users may not want to change their behavior since they care more about money
than the wellbeing of environment. It is apparent that the way that designers could
motivate these two types of users will differ since their unwillingness to choose ecofriendly travel choices are different. Therefore, having detailed information about user
types would enable the designer to see little nuances between them and contributes to
idea generation.

Conclusions
Behavior change is an old topic that researchers have dealt with for many years.
However, changing behavior through design for the sake of sustainability is a relatively
new research area which requires elicitation and spread of new knowledge about the
ways of encouraging pro-environmental behaviors. Thus, an information source, which
provides guidelines for designing for pro-environmental behavior change, would be
invaluable for design community. This paper establishes an initial ground for such an
information source by proposing a framework for choosing appropriate design intervention
strategies to ensure positive behavior change. According to the proposed framework,
designers should set a well-defined design goal, know their target users and be aware of
design intervention strategies available to them. The central aspect in this framework is
the consideration of user diversity when designing for behavior change. It involves being
aware of how behavioral variables differ across users and how these differences influence
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their compliance with different intervention strategies. Once these differences are
determined and users are divided into groups (or user types), designers can easily decide
the right intervention strategy to choose. Thus, the creation of user types can be a great
value for designers in terms of making informed decisions about how to motivate different
users. We believe that the framework and the methodology proposed in this paper has a
great potential for developing an information source for designers who are engaged with
designing for behavior change.
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Our Common Future?
Political questions for designing social innovation
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Abstract
Design roles are expanding in society, as reflected in a growth of interest and funding for
design and design research in the area of ‘social innovation’. By social innovation here, I
refer to the provision of social services and resources, such as habitation, education, care,
mobility and food, in which design is increasingly engaged in the complexity and dynamics
of local provision of such services and resources, and in the co-production of alternatives.
The question of designing for social innovation necessarily involves political questions
about the role of design in how, where, by and for whom, and in what forms, wider social
practices and systems, beliefs and authority, may be altered. To explore such questions, I
outline methodological approaches, emergent themes and key examples from three case
studies, in the US, Denmark and The Netherlands, in which designers, design methods
and materials took part in issues and controversies of sustainable development. In these
cases, design had roles in (re)producing or rupturing a particular ‘commons’ in terms of
how and where social innovation is framed and staged, for and by ‘who’ and in ‘what’
forms.

Keywords
Social innovation, political and critical practices of design, design methods, participatory
and co-design, sustainable development
Recent decades have seen a significant shift in how profound and intractable problems
such as poverty, disease, violence or environmental deterioration are handled. While such
problems have traditionally been handled through national social and spatial policies in
Europe, there has been a substantial redistribution to the market, regions and
communities. Previous paradigms, premised on centralized, top-down, sectoral and
expert-led approaches are increasingly recognized as insufficient (c.f. Gunderson and
Holling, 2002; Ostrom, 1990). Sustainability governance in Europe has moved in recent
decades toward more ‘grounded’ and regional forms of social and spatial planning (Raco,
2007), with an emphasis on what Giddens (2005) terms “co-production”, in which there
“should be collaboration between the state and the citizen in the production of socially
desirable outcomes.” This shift is embodied in the term ‘social innovation’, which has been
identified as a priority for addressing the “major concerns shared by citizens in Europe
and elsewhere” (European Commission, 2011).
Social innovation typically refers to a type of cross-sectoral and transdisciplinary
innovation involving multiple societal actors and levels in society. Social innovation
manifests in diverse problems with and solutions to the provision of social services and
resources, for example, such as habitation, education, care, mobility and food (see the US
Office of Social Innovation and Social Innovation Europe for some examples). Social
innovation is is not an unambiguous term – in Western political history, it is part of a
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semantic network of terms associated with social reform, radicalism and socialism (Godin,
2012) and, in contemporary discourse, it is used in a variety of dissimilar ways, for
example to refer to social entrepreneurship, social responsibilities of businesses, and the
social aspects of technological innovation (Nilsson, 2003). In part, this lack of definition
can be explained by the fact that it takes different forms in different historical moments,
political regimes, geographic and ecological situations (Westley et al., 2007).
Besides contested definitions of what social innovation is, Mulgan (2007) argued that
there is “a remarkable dearth of serious analysis of how social innovation is done and how
it can be supported”. This question – ‘how’ – has opened for design approaches premised
on traditions of co-production, collaboration and participation (f.ex. Emilson et al, 2011). In
this paper, I argue that the question of ‘how’ also involves questions of ‘where’, by and for
‘who’, and in ‘what’ forms, with implications for the political dimensions of design. I explore
these questions here through three cases exemplifying design roles in the co-production
of alternatives to the handling and provision of local and urban resources.

Design roles in social innovation
Movements toward design for social innovation are part of a more general expansion of
design roles in society. Concern in postindustrial formulations of design have moved well
“beyond the object”, traditional focus on material form or technical function, or the
economic and technical conditions of industrial production and market consumption (Mazé,
2007; Thackara, 1988). A range of design movements, amended as ‘sustainable’,
‘humanitarian’, ‘critical’ or ‘social’, articulate other matters of concern such as those that
are socially- and politically-engaged (Ericson and Mazé, 2011). Design approaches to
social innovation often involve design roles in the public sphere and service sectors in
society, and explicit concern for bottom-up and/or trans-local (rather than top-down) forms
of governance or innovation (f.ex. Manzini and Jégou, 2003). For example, many
approaches to designing for social innovation are concerned with the community-based or
-led approaches to the provision of social services and resources, such as habitation,
education, care, mobility and food (f.ex. Manzini and Staszowski, 2013). In these and
related approaches, ‘the social’ has become the object of design (c.f. Björgvinsson, Ehn,
and Hillgren, 2010), with profound effects on how design is understood and practiced.
To address the ‘how’ of social innovation, a variety of approaches have developed in
order to situate a common space for multi-disciplinary, -sectoral, and -stakeholder
interaction. A variety of relevant projects have been operationalized as intentionally
bounded ‘niche’ environments, including those explicitly formulated as so-called ‘living
labs’, ‘change labs’, or ‘design labs’ (f.ex Vezzoli et al., 2008; Bannerjee, 2008; Westley et
al, 2012). In such labs the social is often approached through mixes or hybrids of methods
from the social science and design including ethnography, citizen participation,
stakeholder collaboration, process design and facilitation, rapid prototyping and cocreation (f.ex. Mulgan, 2014; Westley et al, 2012). Thus, the social is not merely the ends
to which traditional technical invention or market innovation might be put, nor only the
means to which they might be achieved. Social innovation involves processes of
(trans)forming connections among existing resources and actors, and it produces
profound changes to the basic routines, resource and authority flows of a social system
(Westley and Antadze, 2009). It operates through means of, and it produces, profound
alterations in social organization. Further, it takes place amidst a myriad of struggles over
responsibilities and rights within contemporary pluricentric societies wherein resources
and agency are distributed across many actors and at many levels, and in which interests
are often in competition at a time of rapid globalization, conflicts over diminishing
resources, and rising risk factors (Cucuzzella, 2010).
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Designing for social innovation, thus, is not simply a matter of redefinition, of amending
innovation business-as-usual with the word ‘social’, and it involves more than replacing
clients in private sector industries with those in the social sector (c.f. Mazé and Llorens,
2013; Julier, 2011). Concerned with the transformation of relations within society, it is a
profoundly political matter.

Political questions for design
Considering the expanding design roles in society and design as a political matter
requires a consequent expansion of design theory. Relevant concepts that I have
explored more extensively elsewhere include critical social theories, including those
present in feminist and post-colonial studies, through which issues of ethics, power and
agency can be queried in design (Mazé, 2013). In that article, I traced some macropolitical
and micropolitical roles of design. Evoking Our Common Future (Bruntland, 1987), an
enormously influential policy document produced by the World Commission on
Environment and Development, I traced some of the language and logics of the
macropolitical policy declaration on the micropolitics of everyday design activities, in which
both are concerned with how to constitute a “we”, a “commons”, directed towards a more
equitable ecological and social development. I make reference to those terms again here,
though I do not take up macropolitics but, rather question the micropolitical dimensions of
designing for social innovation. Besides questions of ‘how’ designing for social innovation
may be done, which might too easily be reduced to a technical, procedural or
methodological question, I also reflect upon questions of ‘where’, ‘who’ and ‘what’. Such
questions attempt to explore design as profoundly implicated in the micropolitics of
(re)producing and reorganizing social relations within everyday life.
I would also position these questions in relation to political philosophies, in which the
political is a concept concerned with distinctions among people and groups, the relational
formation and contestation of identities, subjectivities, and collectivities that theorists such
as Mouffe argue are fundamental to the human condition. ‘Politics’ refers to the practices
and structures through which a particular social order is established, the hegemony of one
group over another, a ‘we’ privileged or subordinate to a ‘them’ (f.ex. Mouffe, 2010) “What
I call ‘politics,’” Mouffe (2001) articulates, “...is the ensemble of discourses and practices,
institutional or even artistic practices, that contribute to a certain order.... Politics is always
about the establishment, the reproduction, or the deconstruction of a hegemony, one that
is always in relation to a potentially counter-hegemonic order.” Design is always doing
politics in this sense – it is always acting in the world to (re)produce socio-spatial order or
to rupture a particular order with other or alternative orders (see also Keshavarz and Mazé,
2013). It is always (re)producing or rupturing a particular ‘our’ or ‘commons’ in terms of
how and where it is framed and staged, spatially and materially, for and by ‘who’ and in
‘what’ forms. In this, I am also explicitly interested in social innovation as the
reconfiguration of society from within, in which design takes (political) roles in how wider
social practices and systems, beliefs and authority, may be profoundly altered.

Our Common Future? Cases and questions
To explore such questions, I will briefly describe and then discuss emergent themes
across three cases between 2010 and 2012. ‘Amplify’, ‘DAIM’ and ‘Living bathing
practices’ are cases of projects that, while not necessarily defined as social innovation by
those involved, deal with common issues of cross-sectoral and transdisciplinary
innovation in the provision of social services and resources. At stake were issues such as
waste, water, energy, transport and food, the provision of which may more typically be
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part of national or regional spatial and social policy. These projects engaged with such
issues within specific localities, in which individuals and groups were engaged in resource
problems and alternatives to how resources were provided, managed and consumed. Coproduction was present in each, involving multiple disciplines, organizations and sectors,
and involving as participants local residents as experts, citizens and resource consumers.
These are some of the motivations for case selection most relevant to this paper, although
there are others such as role of design educations and institutions that were also part of
the selection though beyond the scope of this paper. Nor, in this paper, will I dwell on the
specifics of problems and solutions. Rather, I will highlight aspects of ‘how’, ‘who’ and in
‘what’ forms design roles were articulated in order to explore design well ‘beyond the
object’, engaged with the political matter of social (re)production and (de)construction.
The case studies were developed through a visit to each project site, each lasting 10-14
days. During these visits, I conducted qualitative interviews with actors in each site,
observations of project activities, and analysis of visual and printed materials, design
representations and prototypes, aligned with a case study rather than ethnographic
research tradition. I selected and approached the cases already sensitized by concepts
generated from my previous practice-based research within related projects (c.f. Mazé,
2013). These are small-scale studies that should be seen as exploratory or pilot cases, in
which the purpose has been to expand my understanding of the design issues at stake
through exploring multiple and different experiences and manifestations of the issues.
Below I briefly present the projects, and then I discuss themes emerging from the cases.

Figure 1: Amplify – ioby workshop (left) Open Design for Organizational Innovation (right)
Amplify
The project aims to ‘amplify’ community-based solutions for sustainability (Amplify, 2011):
“Creative Communities around the world aren't waiting for governments and businesses
anymore. They are creating more sustainable ways of living and working for themselves.
How can we find, improve, and spread these more sustainable ways of living and
working?”. It involved local organizations and actors in New York concerned with
transportation, water rights, sustainable food, and emergent models of working and living.
Amplify is a project of Parsons The New School’s Design for Social Innovation and
Sustainability (DESIS) Lab through a two-year grant from the Rockefeller Foundation's
NYC Cultural Innovation Fund 2009 with partners such as the Green Map System, ioby
(Fig. 1, left), Shareable, Cornell University and IDEO. My study focused on events and an
exhibition during two weeks in November, 2011 at a non-profit based in a Brooklyn church.
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Figure 2: DAIM – toolkit in box form (left) drawing of outcomes of the “DAIM wave” (right)
DAIM - Design Anthropological Innovation Model
The DAIM project was led by the Danish Design School and the SPIRE center at the
University of Southern Denmark through funding from the Danish government’s program
for user-driven innovation. It was carried out as a pilot with the waste incineration facility
Vestforbraending and as a series of projects with commercial clients in Denmark, Sweden
and the US including 1508, 3PART, MakeTools, Sweco and Ergonomidesign. Through
citizen-oriented processes regarding waste handling, the project generated and
experimented with a methodological framework, embodied in a designed set, or box, of
documentary materials and tools. These were deliverables to project stakeholders at the
end of the two-year project in 2008. My two-week research visit in March, 2012, took
place two years after the project ended in 2010.

Figure 3: Living Bathing Practices – Concept House exterior (left) interior (right)
Living Bathing practices
This phrase is my umbrella term for a series of projects since 2008 at the Delft University
of Technology in The Netherlands concerned with water- and energy-consumptive
household practices of showering and bathing. This evolved through a series of master’s
projects and a PhD project (see Kuijer, 2014), funded through education as well as
through four-year EU INTERREG funding for living labs operationalized in multiple
countries by academic, municipal and industrial partners. Among other approaches thus
were those of ‘living labs’ for user-centered development and testing of alternative
technology designs within existing and new-built housing, such as the Concept House
constructed in Rotterdam as a zero-energy prototypical house and a seed for a potential
Concept House Village. I visited for two weeks during Concept House opening, where one
bathing concept ‘Splash’ would subsequently be installed and evaluated.
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Commons? ‘Where’ in designing for social innovation
Social innovation always takes place some ‘where’, in which different ways of framing and
relating to the issues at stake are manifested. The question of where is not only a
geographic but a social and historical location – Murray et al. (2008) articulate differences
in definitions and approaches to social innovation in European welfare states compared to
the US, where social problems and innovations are typically left to individuals, households
and philanthropies. Vezzoli et al. (2008) argue for ‘niches’ of social innovation, designed
and operated as protected and shared spaces for multi-disciplinary, -sector and stakeholder collaboration. Such constructed spaces for collective action might be
understood as a kind of commons (Ostrom, 1990). On the micropolitical level of the cases
that I studied, ‘where’ surfaced often and explicitly in relation to discussions of how the
projects were set up, how they unfolded, on who’s terms and through which methods.
All three projects were explicitly concerned with where activities would take place,
reflected in how they were organized and their methodologies. The Amplify project
included, for example, a series of activities in which social scientists, designers and locals
interacted in different ways. Stakeholder interests were initially identified through a series
of qualitative interviews conducted in sites local to participants, designers and locals
collaborated in various ways during the course of the two-week installation in Brooklyn,
which also included a mixed-methods workshop where social scientists and designers
together conducted rapid urban ethnography and design ideation (Fig. 1, right). In these
activities, taking place in and across different sites, different methodologies manifested
different delineations of roles, expertise and discipline. The DAIM project articulated a
‘fieldshop’ method (see also Halse et al., 2009), a short event combining ethnographic
fieldwork, collaborative analysis and ideation, and experience prototyping, involving an
equal number of locals to designers and researchers in the intended locations for
interventions. Living Bathing practices evolved through a series of lab-based workshops
and tests with users as well as field tests in homes, a ‘generative improv performance’
was staged with installed prototypes and trained improvisatory actors, and the Concept
House will displace families into situations in which they test and are studied within an
entirely new environment and ways of living. Each project thus explicitly involved methods
from social science and from design, which were mixed and located in different ways.
How the methods were mixed, and how the ‘where’ enters in as the object of analysis and
design, as well as having some kind of conceptual agency in itself, starts to expose how
the projects took place in terms of for and by whom. The Amplify interviews, the DAIM
fieldshops, and the Living Bathing home tests took place within the contexts of local
participants. While the methods in Amplify focused on these to bring in the experiences
and expertise of local people, and sites and conditions from the local environment, for
analysis and ideation by those in project, The DAIM fieldshops emphasized prototyping
and co-design of ideas and possible future experiences with locals in situ, while the
Amplify exhibition projected field research into an existing familiar locale that was
nonetheless new to many of those involved. While both DAIM and Living Bathing
practices were concerned with possible future experiences and ways of living, DAIM
fieldshops developed an explicit approach to balance local participants within in situ
events. In Living Bathing practices, a concern arose from the home tests about locals’
ability to imagine and design beyond the here and now, therefore further methods
involved actors as experts in improvising a range of possible futures (Kuijer, 2014), and a
move toward experimental settings other than those currently existing. These projects
thus represent different approaches to staging encounters of the ‘local’ – as something or
someone(s) to design for, or with; as something/someone(s) that might be made in
common, or that might be otherwise for all in another time and somewhere else.
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The issue of ‘where’ also seemed to take on further conceptual meanings.
Methodologically, it could be understood as a particular place or locality, existing or
imagined, for some or in common. But it also seemed to become a more abstract concept,
through which participants oriented and positioned themselves in different ways. In
Amplify, designers and researchers spoke about going “native”, in which at certain points
they brought in or went to “the wild” (see also Penin et al., 2002), emphasizing a
delineation between the project team and its sites and those of the locals. In an interview
with one of the project team, this delineation also articulated as feeling from the local
organization that “You’re from academia, you don’t live in the neighborhood”, but also,
within the project team, was sometimes “…playing my role kind of as a local New Yorker”.
In the spatiality of these expressions, such as “here” versus “there”, and “in” and “out”,
different relations of “I”, “we” and “they” also seemed to be implied within self-conscious
positioning, process/ses of identification and affiliation in ways that were not clear-cut or
once and for all but that that also shifted over time. In DAIM, two participants pointed to a
“landscape” image in one of the project publications (Halse et al., 2009), which one
articulated as a physical and conceptual model of the “design space.” Rather than a
specific locality it represented a common metaphorical space, “a journey into something
where we don’t know where its going to end and we can navigate towards the horizon, or
relative to the horizon, but as we move, the horizon also moves, and it shifts as we stand
on a mountaintop or further down. So the horizon as a metaphor for the imaginative.”
Where, in these projects, became both a practical and a conceptual matter. Each explicitly
involved places other than those in which the project originated or in which project work
primarily took place. This complicates notions such as ‘niche’, as a separate and shared
space, in which it becomes clear that there are very different ways of considering this
practically and conceptually. All of the projects attempted to create ‘niches’, whether more
temporary (such as Amplify installations and DAIM fieldshops) or fixed (Concept House
for Living Bathing practices), situated within existing conditions (Amplify), enacting
possible futures with locals in a lab (Living Bathing improvisations) or in situ (DAIM), or
living out alternatives in entirely reconstructed sites (Concept House). Practically, each
involved different approaches to inviting in, entering into, imagining alternatives and
futures of such places. Methods involving different balances in terms of who participated,
when and where, reflect differences not only in where project activities took place, but on
who’s territories and terms. Besides the practical issue of where, it also seemed to take on
conceptual dimensions, in which (re)negotiating roles in the project took place as an
ongoing individual positioning in spatial terms or as conceptual device to orient
participants within a common journey or landscape. The ‘commons’, which could perhaps
be thought here in terms of a separate or shared space, is constructed differently, on
different terms and for different individual and group purposes.

‘Co’-Production? ‘Who’ and ‘what’
Further themes emerged around how participation was framed in the projects, and how
the agency of different people and material artifacts might be understood. In social
innovation discourse, there remain critical questions about whether redistribution of
problems and solutions to consumers and communities is accompanied by a devolution of
responsibility by the state or a redistribution of rights to the people (Mazé, 2013). In social
and critical practices of art, design, and architecture, such questions are taken up in
discussions about labor, or who does and (or) who benefits from such work (f.ex.
Condorelli, 2009; Widenham et al., 2012). As such work may exceed that of traditional
design practice, critical designers query the materiality of such work beyond the traditional
‘object’ of design to include a diverse array of artifacts found and created to organize,
administrate, share and maintain the work (f.ex. Goggin, 2011). Such issues also surfaced
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across these cases, in which we might understand the ‘co’ in co-production as performed
by a variety of people and artifacts, ‘who’ and ‘what’, and how they have agency.
The set-up of each project framed how some of the work, responsibilities and benefits
would be distributed. For example, in Living Bathing practices and Amplify, funding for
researchers and credits for students, as well as associated deliverables, framed some of
the roles and benefits for some of the participants. In DAIM, there was an attempt in the
project setup to even out the conditions for the different collaborators, through establishing
‘in kind’ contributions of time, in which participating design consultants would spend some
time in the research pilots and participating researchers would spend some time engaged
in client projects. In Amplify, the conditions, stakes and commitments seemed more varied.
In response, a contract was written between a designer and a non-profit to agree on their
common starting points and to make explicit when and how they should connect during
and after the project. As the designer expressed it, “it’s under her name and my name,
two individuals represented by two organizations... everything is also a creative commons
license... an agreement about co-authorship.” In these cases, the materiality of project
plans and written contracts became a critical for actors with different conditions, stakes
and benefits. The Amplify example further illustrates that such material forms of social
contract are also an explicit part of design work, literally reconfiguring the traditional
‘client-service’ model of the profession by articulating roles and ‘commons’ in production.
While these materialities extend the (social) work of designing in social innovation to
administration and regulation, other examples manifested and persisted more publically.
The Concept House, for example, exhibits its co-production as a large-scale collage of
partner logos on its exterior façade (Fig. 3, left). Perhaps contradicting this formal
partnership, however, an interior wall prominently displays three separate control boxes to
technology systems in the house (Fig. 3, right), exhibiting the apparently irreconcilable
intellectual property owned by different partners. The outcome of DAIM was a toolkit in the
form of a box (Fig. 2, left), distributed to all stakeholders for their future use in designing
waste programs and policies. While I was told that the design and use of the box was coproduced and -rehearsed “maybe a hundred times”, the box was nowhere in site when I
visited and interviewed someone at Vaestforbrandning two years after the project finished.
Instead, I was presented with a drawing of a range of spin-offs from the “DAIM wave” (Fig.
2, right), as he put it, including a bound set of information and training materials more
specifically customized and branded for the waste authority. These are examples of the
multiple forms that co-production manifest literally in design, in which different aspects are
(re)produced or made in/visible in different forms. These may also reveal where and how
forms of ‘co’ production may, or may not, hold, when and in what forms a particular ‘who’,
an individual or organization, takes over, acts differently at different levels, times or places.
How the material traces of co-production appear, and disappear, also reveals aspects of
‘what’ has agency within the dynamics and flows of project activity over time and after
they end. While the DAIM box disappeared at Vaestforbrandning and was stored away in
the local municipal office, its contents and methods somehow reappeared in other forms.
A participant in the municipality told me that, for her, the design outcome was not the
toolkit itself but information materials and waste-bins staged within a consultation process
marked by interim designs and an online forum through which they involved “ambassador
families”. She was clear that this wasn’t to the extent of citizens taking the lead or codesign, but nonetheless a significant departure from established ways of program- and
policy-making. Amplify also exhibited a range of materialities that had agency and
persistence at different levels and in different places over time. The exhibition built up over
the two weeks – it started quite bare, furnished mostly with videos produced from the
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extensive qualitative interviews with local experts. These materials persist, on the website
and as portable exhibition elements that might even be, as one participant put it,
“franchised” for other exhibits, projects and audiences. The bulk of materials, however,
were generated during the two weeks from student prototyping and ideation workshops
organized by or with stakeholder organizations – though these seemed to disappear
entirely at the end of the day or after the two weeks. An exception noted by one was the
IKEA furniture, which was perhaps a convenient rather than a considered choice, with
certain middle-class, mass-market and disposable associations. However, it was used at
the non-profit long after and is planned to travel, as a kind of currency in socio-material
form, to the next exhibition in partnership with other organizations in the Bronx.
These materialities, from considered social contracts and array of partner logos, to the
production of technical-system interfaces and films, to the more mixed assembly of toolkit
traces, documentation of other Amplify/DESIS activities, mass-produced or ‘found’
equipment, complicates the notion of ‘co’ in co-production. These projects did not end with
complete or final solutions, consensually produced on commonly-agreed terms among
participants and partners. In these projects, designer’s work, and others’ work, and
working together, was conditioned by diverse material artifacts, which set out and made
visible and enduring some aspects. How these, and other materials, persisted, (dis)appeared, changed form or were taken over or transferred by or between different actors,
exhibits the more complex dynamics and socio-material flows perhaps characteristic of
the organizational landscapes of co-production and of social innovation work. Coproduction cannot be reduced here to a simple transfer of responsibility or rights from the
state to citizen-consumers, nor a straightforward “collaboration between the state and the
citizen”. Contributions, benefits, authorship and agency were unevenly spread, continually
and sometimes only provisionally negotiated. ‘Who’ had agency in these projects was
evident in different material forms (diagrams, contracts, facades, toolkits, films, etc.), in
which ‘what’ was produced also took on different forms and acted in ways that was
designed or intended, as artifacts continued to take on meanings and agency long after.

Conclusions
Social innovation, as I have framed it, marks a significant shift in how social problems and
solutions are handled, and a potentially profound alteration in relations between the state
and citizens. It poses a range of macropolitical questions, which I have not dwelled on
here, such as the implications of redistributing such issues from producers to consumers
and from the state to citizens. This may be variably be interpreted as failings of ‘big
government’ or ‘big market’, in critiques of capitalism or nationalism, and it should be
queried whether, for consumers and citizens, this represents the devolution of
responsibilities or redistribution of rights (f.ex. Julier, 2007; Mazé, 2013). As long
discussed in participatory design, however, this is not a polemic matter of ‘leave it to the
experts’ versus ‘power to the people’ nor a simple matter of co-production on equal or
consensual terms (Mazé, 2007). It is a question of how, where, by and for whom power –
and consequent risk and responsibility – is handed over or taken up within pluricentric
configurations of organizations and actors at different levels, across which resources and
agency are not evenly distributed. As suggested by the cases, there are different ways of
handling these political matters – social order(s) are (re)produced or (de)constructed in
different ways – with different implications for how society might be reconfigured from
within through social innovation.
In the discussion of the cases, questions of ‘commons’ and ‘co’-production open up for
exploring the micropolitics of how social innovation might take place as spatialized and
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materialized practices that situated different and evolving identity and group formations.
Instead of presuming a ‘commons’, we might ask where and on who’s terms somewhere
in common might be located, created or imagined. The three projects used different
methods for identifying how a particular place was framed as a common subject of
analysis and research, how people with different roles and backgrounds were invited in,
how they entered and identified themselves, if and how they had an agency in imagining
alternatives and futures. As reflected upon by project participants, the activity of locating
oneself, of relating to and moving between different socio-spatial locations, also took on
conceptual and symbolic dimensions, as the (re)negotiation of subjectivities and
accompanying associations with responsibilities and rights within particular situations.
Further, we might ask about the ‘co’ of co-production. Querying ‘what’ forms this took in
the projects revealed different ways in which social contracts were materialized, including
contradictions within and across accounts. Beyond the traditional object of design, terms
of (co-)production took on an array of forms (diagrams, contracts, facades, toolkits, films,
furniture, etc.) with meanings that changed over time, that (dis-)appeared and persisted to
different extents. In these variable and changeable forms, differences and (re)negotiation
of benefits, authorship and agency became evident.
Social and environmental development, and its macropolitical implications evident in Our
Common Future, is also at stake in the micropolitics of design roles in social innovation. In
light of expanding design roles in society, this work is part of a longer project of generating,
becoming sensitive to, sharing and testing concepts relevant to socially- and politicallyengaged design and research practices. As part of my critical practice, asking questions
reveals nuances, outsides and alternatives. Further, I hope to take part in opening up
discourses and practices for imagining ways that design might be thought and done
differently, in different forms and to different political effects.
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Abstract
Last century, a new design area bond with new aims and principles emerged, committed
to answer more urgent and relevant needs of humanity.
Multiple terms come forward to identify it and because there isn't a unifying language
among its practitioners, questions have been raised about whether they refer to a general
area in design or to single design practices. This “social” vocabulary, caused so far
enormous controversy and dispersion of this area in design that wants – and today it
needs – to assert itself practically and theoretically.
In this paper, we propose to clarify some of these questions. By searching in written
records we intend to analyse how “social” design practitioners identify and describe their
work and approach, while aiming to better understand this area and discipline the existing
multiplicity.
Moreover, the aim of this paper is to verify the possibility of encompassing all expressions
– and practices, if demonstrated – into a single umbrella term that can include all the
disparity between them and simultaneously reinforce their similarities. This will lead to a
more concise and precise identification and recognition of this area and its practitioners,
helping to build a stronger case for its assertion.

Keywords
Social Design Principles; Social Design Practices; Social Design Taxonomy
One should never forget the essence of design: solving human problems. This
foundational aim has had along the last 60 years different materialisations and ways of
action on the part of designers.
Ever since the Industrial Revolution, the dominant paradigm in design has been the
economic market and the creation of products and goods for sale and consumption. But
60 years ago a series of transformations occurred in the field and scope of design that
changed the nature of what design is today.
As a reaction to the established paradigm while acknowledging the share of responsibility
design had so far in fairly compromising the future of both planet and humanity, designers
began to search for ways through their work – problems, processes and solutions – to
become more meaningful, relevant, useful and committed to society (Press & Cooper
2003). Believing design could do much more then only fulfilling market needs and could
turn into a valid process or mode of action to answer more complex problems related to
other needs of humanity – social, ecological, environmental, political and cultural – the act
of designing gained a new meaning and a new area in design emerged (Papanek, 2005;
Simon, 1996; Erlhoff & Marshall, 2008; Norman, 2010).
This new area was marked by a clear social agenda, addressing problems or issues
related with human injustice, poverty, cohesion, inequality, lack of basic living conditions,
health issues, marginalisation, education, etcetera, and making design closer and widely
accessible to individuals and organisations who otherwise and up until that point couldn't
attain or afford it (Margolin & Margolin 2002).
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But this focus on social life or human experience issues did not exclude the context in
which these lives and experiences happened. So in the design process of solving or
answering social problems, needs or issues, all other systems – environmental, cultural,
political, economical – came to be included and thought of because only this way, some
authors advocate, the design actions and outputs could be socially responsible,
successful and finally sustainable (Shedroff, 2009; Erlhoff & Marshall, 2008).
Due to the application of key aspects of design – disciplines, process, thinking, skills, etc.
– to these new unconventional territories, the design methods and outputs were far from
tradition resulting in the appearance of various practices bond with new intrinsic aims:
change, transform or innovate (Cottam, Burns, Vanstone & Winhall 2006; Shedroff 2009).
However, according to some authors, only today the transition to other sectors in society
is complete and we can speak concretely about designers who are actively working,
proposing and testing in collaboration with all disciplines, actors, stakeholders and
beneficiaries, new alternatives and solutions that effectively transform difficult, complex
and critical situations into more preferred and desired ones (Simon, 1996; Sachetti, 2011;
Thackara, 2005, Nussbaum 2005).
Although these alternative models and solutions are emerging everywhere at all times
(Thackara, 2005), “social” design practitioners have failed to translate and articulate their
process and also describe clearly what they do (Lasky, 2013). Therefore, nowadays this
new area in design is shrouded in great controversy, doubt and ambiguity due to a
multitude of terms and expressions that came into view to identify and describe it, such
as: Social Design, Design for the Base/Bottom of the Pyramid (BoP), Humanitarian
Design, Design as Development Aid, Socially Responsible Design or Socially Responsive
Design, Design for Social Good, Design for Social Change, Design for Social Impact,
Design for Social Innovation, Design for Social Innovation and Sustainability, Social
Economic Environmental Design, Useful Design, Transformation Design, Design for
Public Good, etcetera.
This abundance of expressions makes clear that there isn't a common language or
unifying discourse among these practitioners (Drake & Drenttel 2011; Lasky, 2013). In
fact, as some authors advocate, it's difficult to document and handle “social” projects,
processes, and outputs because there is a lack of sensibility, appropriate vocabulary, a
good evidence base or even a pattern of reference (Bedell, 2005; Meroni, 2007; Cottam et
al., 2006; Drake & Drenttel 2011). As Bedell (2005) states: “you can photograph a new car
for a magazine; you can't photograph new traffic flows through a city.”
What's interesting is that this was reported last year in the “Social Impact Design Summit”
where designers stated that the lack of a clear definition and identification of this “social”
design practice posed a communication barrier and instead of promoting collaboration and
sharing of experiences it has been encouraging competition and dispersion (Lasky, 2013).
Moreover, questions arise about the real meaning of all these terms i.e. if they refer
themselves to a general area in design or to single design practices? Assuming we are
talking about single practices, what are the differences between them? Are they actually
consequences and materialisations of the same foundational aim and principles? Can
they be incorporated in a general area in design?
So this multiplicity needs to be better understood and disciplined.

Social Design
Social Design is the most generally and commonly used term in the discourse of
designers to describe and identify this area or practice and is often used interchangeably
with others. This is the term we believe has great potential to be the single umbrella term
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that could serve as the “name” for this area. The reasons are that it immediately identifies
the realm and scope of action of design and it is a holistic and open term.
Since designing is about solving problems and answering needs, the word “social” directly
points out problems, needs or issues related with society, groups of people, communities,
individuals, citizens, humans... However, these “social” problems, needs or issues are not
often just “social”, they are “cultural”, “environmental”, “economical” and “political” too. Yet
these are all inherent aspects of the human condition and since they are all produced by
society or at least society has a responsibility upon them – environmental –, ultimately
they can all be considered as a “social” matter.
Perhaps, what is missing in “Social Design” is the aspect of change or transformation, or
even innovation. But design itself, is a process of changing or transforming ideas into
reality and things into new, or at least different, things. Curiously, the German word for
design “Gestaltung” is defined by Erlhoff & Marshall (2008, p.190) in their Design
Dictionary as “an intervention in an environment that deliberately transforms it. The
transformation can occur in concrete, perceivable objects such as spaces, objects, or
processes, or in theoretical constructions such as lifestyle, or politically designed social
structures.” The authors also mention that it relates both to the strategic sequence of
actions (to change) and its results (the change).
Green (2008) argues that the terms “social innovation” and “sustainability” associated with
design have lost their potential because they have been used in multiple contexts and
domains and when we talk about “(...) new patterns of production and consumption, new
social ‘industries’ such as health, care, education, new individual and collective lifestyles,
new relationships with nature and new organisational and cultural models” what matters is
not what distinguishes them but rather what they have in common: the vision, the purpose
and the responsibility to improve the quality of life (Green, 2008).
So the term is mainly expressed by its problems and principles than its objectives –
change, transformation or innovation – and defines any project, according to Cary &
Meron (2013) that starts from concerns related with society and the intention to intervene
for the social good, positively influencing people's lives and the human experience.
For Margolin (2008), the word “social” holds the same meaning as in “social work”, “social
welfare” or “social responsibility” and represents being at society's service.
Thus, we are referring to a design practice, or area committed to solve social problems
which are different from the design's “social responsibility” as a general activity or
profession.
According to Cooper (2005) social responsibility in design came with the social activist
movements in the 1960s and in parallel with the corporate social responsibility movement.
At that time, when design became aware of its consequences and implications to society,
responsibility derived on one hand from the designer's own ethical values to act on their
own and build a more ecological, inclusive, responsible and sustainable society, and on
the other hand it was a response to the needs of the corporate clients who were shifting
perspectives (Cooper 2005). This two sides of social responsibility are defined by Erlhoff &
Marshall (2008, p.337) respectively as being “reactive and demand-oriented” and
“proactive and world-changing”. Whereas the first acting on the basis of economic
success and the latter considering not only economic consequences but also and mainly
social, environmental, political and ethical consequences in the design activity.
The decision to act on each side largely depends upon the designer's own convictions.
Therefore, the distinction between social design and design's social responsibility is that
you can be a socially responsible designer, taking responsibility and account for all the
consequences and implications of your work, but that does not mean you are a social
designer. We are considering Social Design as a discipline because it requires designers
to work in a different way in the field of design as it asks for a particular approach,
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principles, aims and context of application. And because it responds to social problems it's
necessarily socially responsible.
One can think that the sustainability and social movements in design emerged as a
reactive response whereas designers began taking responsibility to deal with what they
were being held responsible for – compromising the future of the planet and generations
to come. This praises Erlhoff & Marshall's (2008, p. 336) definition of “responsibility” as
placing “human action in causal contexts of temporal, social, religious, and other
meaning”. However, in today's time, when the movement has settle, and we see a
community of “social design” practice growing and somehow established, the decision to
act “proactive” or “reactive” holds different aspects to consider and we are beginning to
see the blurring of their differences in the work of some social design practitioners.

Identifying and Characterising Terminology
In this section we will try to clarify some of the questions raised earlier through the
analysis of the most commonly used “names” to identify the social design practice.
Searching in written records, we looked through discourses of practitioners and practical
examples of what these practices refer to and were able to identify for each one its main
characteristics and principles. As a result, we have created a table to register and
organise the findings of the analysis aiming to provide a better understanding and
visualisation of the differences and similarities between the terms and the practices they
refer to.
However, we have to emphasise that the present analysis does not integrate all the
existing terms only the most used, and does not include also all the designers, individuals
or entities working in this field. Our intention was not to map or identify all practitioners
and practices but instead gather a significant sample from the social design practice and
its practitioners that could serve as an initial approach to the characterisation of this field
and has an indicator of its primary principles. Thus this table must be seen as an ongoing
process, we will draw some conclusions from it in this initial stage.

The Table
To ensure legibility of the table, since it holds a large amount of data to start, we chose to
do it as a website to be consulted online (Figure 1), and the address is:
http://home.fa.ulisboa.pt/socialdesignresearch.
By choosing this medium, we are able to open the discussion and our findings to the
design community, and also make easy to update, correct and add new information. On
the other hand, we also made a print version of the table, in poster format, and included it
in this article as an additional file.
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Fig 1: “Social Design Practices and Practitioners” Table Web Version: Home.

Fig 2: “Social Design Practices and Practitioners” Table Web Version: Inside item.
The table addresses four main categories that guided the analysis: “what”, “who”, “where”
and “examples”.
We began addressing the findings for category “What” which focused on identifying the
“process”, “purpose” and “problem” of each term and practice. So we placed in the column
of “process” the means, methods and approaches by which the “purpose” is
accomplished. In the column of “purpose” we put the aims of the practice always
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identifying a verb. And finally in the column of “problem” we wrote the needs, issues or
concerns that are addressed by the “process” and determine the “purpose”. From this
collected data, we encompassed all three aspects and formulated a description for the
respective term and practice it refers to as our proposed definition to identify it, and it
appears alongside the term in the website (Figure 2).
Further we organized all remaining categories – “who”, “where” and “examples” – because
all three are directly related to each other. “Who” refers to who are the designers that use
the term in question, in the left side of the column. These are divided into two realms: the
professional, which corresponds to professional designers, individuals or entities and
appear at the top of the column; and the academic, that corresponds to the bottom of the
column and are separated with an icon.
We had considered to distinguish the practitioners also according to who is an individual
or entity working “for profit”, “not for profit” or “volunteer based”. However, the conclusions
to be achieved from this division were outside the scope of this paper. “Where”, on the
right side of the column, includes where designers come from or are established, and all
the countries where they work(ed). From this category we wanted to understand where
the terms – or practices – come from and where they are operated or implemented.
“Examples” gives respect to projects conducted by the identified designers that serve as
practical examples of the term's descriptions, and they only appear on the print version of
the table. The web version, all the identified design entities and individuals have a link that
directs to their respective website where the viewer can explore the examples.
The website, as the table, is currently in its initial stage of development, but in a short-run
we will add research filters to help viewers scrutinise more easily the information e.g. if
you want to know which practices in “process” use “Collaborative or Participative”
methods and have as a “purpose” “to create”, the website will feature only these names
for you to click.

Discussion of the Table
“What”
Observing the table, we can see that in every term the “process” and “purpose” are almost
similar and the “problem” is the aspect that most varies.
Because we are talking about design practices and design practitioners the use of
“design” is present on every description and “process” of each term. Then, “design
thinking” is the second most identified approach in the “process” that designers use in this
realm. Later come the human centred approach, the collaborative and participatory
methods also in almost every description, and after we see “sustainability concerns,
systemic and holistic views appearing.
The “purpose” always includes two levels: to “create, develop, deliver, assist, support,
consolidate, replicate, achieve and/or shape” – by “meeting, tackling or addressing” the
problems and “working” with all actors and stakeholders – ultimately to “improve,
contribute, enable, drive, accelerate, catalyse change, impact, innovate, trigger, promote,
enhance, transform, empower, activate”. Only one term – “Design for Social Impact” –
continues along to a third level: to “attest, record and demonstrate”.
The “problem” is the conditional element that sets the manner on which the designer will
apply the “process” and achieve the “purpose”, as happens in design in general, and so
it's likely to establish the differences between each practice and term.
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The majority of the identified problems go from the specific needs of socially economically
disadvantage individuals and communities to the problems concerning all individuals,
organisations and sectors of society, and arrive to the complex, global, systemic social,
economical, environmental, cultural and political challenges of our time.
However the “problem” is not the only distinguishing element between the terms, there is
a higher purpose or aim that usually is revealed in the very name or term of the practice it
refers to. This aim is the key distinguishing factor and was highlighted in each description.
Analysing the table carefully, the “problem” and key factors are similar in some groups of
terms and thus they reveal a spectrum of action. This spectrum goes from “survival” and
“lack of basic needs”, to “citizenship” varying from the right of every individual to change to
the right to create its own change, and finally to “politics” and a more directly influence of
design in the decisions and systems that build and support our societies.
The spectrum can be identified by the order of the terms, from left to right, and visualised
by the colours attributed creating three groups: green represents “survival”, red brings
together “citizenship” and purple identifies “politics”.
So, in the “survival” group the designers focus only on addressing urgent specific needs of
socially economically disadvantage individuals and communities – from absolute poverty,
lack of basic needs or rights, and emergency aid or relief caused by living conditions or
catastrophes. But in the “citizenship” group the designers focus not only on specific
needs, they are also concerned with tackling large-scale complex challenges and intend
to create ways for people to make their own change independently. In addition there is a
concern about working not only for private organizations but also for the public sector
whereas designers can target particular needs and also trigger collective, large-scale
widespread changes in the system. From this large group, we consequently reach the
“politics” state where designers cease to work directly with individuals and start working
directly with the institutions and organisations that directly influence, shape and decide the
way people live, economically, socially, and environmentally.
Our analysis so far has demonstrated that all the terms are in fact practices but because
they show several similarities with each other they are not single, they can be grouped.
And instead of several practices we are looking at only three main practices.
These are the ones we have identified as “survival”, “citizenship” and “politics” and
because they all share the same “social” principles they can be unified into a single major
activity that we propose to call social design. The differences between them are practical –
despite they share the same methods, approaches and views – regarding their way of
solving human problems: the first deals directly with solving problems, the second aims to
help and find ways to empower and activate people to solve the problems themselves,
and the third prefers being where the major decisions are shaped and made, which affect
not only the present but also society's future.

“Who & Where”
When we began the analysis it was difficult to associate the practitioners – the “who”
category – with the right terms. Not because we didn't have a full closed description of
each term, but because most of practitioners describe their work, practice and approach in
reported speech mixing and using several terms and expressions which we aimed to
analyse.
As an example, the British Design Council is associated with “Transformation Design”
because it describes its mission as bringing “the transformative power of design to the
things that matter” and “enable people to use design to transform business and
communities for the better” (Design Council 2012). And mostly because the term
“Transformation Design” came forward from one the its departments – RED – created to
explore social problems and challenge the established thinking in the public and private
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English sectors through design (Cottam et al., 2006). However, we encountered a
reference of their work in an article written by Cooper (2005) about “Ethics and Altruism:
What Constitutes Socially Responsible Design” where the author describes their work as
being in the realm of “Socially Responsible Design”.
Also, the British Design Council is a co-author of the report “Design for the Public Good”
written in collaboration with several other European design organisations and institutions
about how design can improve public services and policy making. In fact we can see in
their mission statement also that they aim to “stimulate innovation in business and public
services, improving our built environment and tackling complex social issues” and “inspire
new design thinking, encourage public debate and inform policy to improve everyday life
and help meet tomorrow's challenges today”(Design Council 2012).
Other example is the Designmatters initiative by the Art Center College of design in the
U.S.A. (Pasadena, CA) where the department is called “social impact department” and the
description is “Designmatters at Art Center is where art and design education meets social
change” and a quotation from the Vice President of the department Mariana Amatullo
appears saying: “(...) designer into one [role] who is a catalyst for social change and
innovation” (Designmatters, 2005).
This is one of the reasons why there's so much confusion around this area in the design
community, and another symptom of the naming/conceptualising multiplicity that is
occurring in this field. Therefore, because sometimes it's not entirely clear what these
social design practitioners actually do, based on their written statements, we tried to
position them among the terms not has a definitive decision but in an attempt to pinpoint
more precisely what their work is about.
Susana António is a Portuguese designer and she is the only designer in Portugal we
know that calls herself a social designer. In fact, Susana is a social designer but, for the
sake of this paper, we tried to frame her in one of the practices we analysed. According to
the description of her work, which is given in the two “examples”, she fits perfectly the
term proposed by the Brazilian designer Rosembaum, “Design Útil” or “Useful design”.
Her work with the elders and individuals with mental disabilities is in fact “useful”,
catalyses change in these people's lives and most importantly promotes self-esteem,
enhances their capabilities and craft abilities making themselves feel useful to society.
As we can see in this second part (Table 2), the majority of the European countries are
located on the practices of “Transformation Design” and “Design for the Public Good”
associated with changes in the public sector, policy making and governance. However,
there are some exceptions which spread over the table sporadically. Some appear on
“Design for the BOP”, “Design for Development Aid” and “Humanitarian Design” and are
linked to humanitarian issues and address basic human needs, such as: Base of the
Pyramid Program, Faculty of Industrial Design Engineering, Delft University of Technology
in the Netherlands; Humanitarian Design Bureau from France and Design without
Borders, Norsk Form the Foundation for Design and Architecture in Norway. Others are
found between the realms of “social innovation” and “social innovation and sustainability”
with Ezio Manzini in Italy and the DESIS network that includes several European
universities and design schools. But the major prevalence in the terms and practices of
our table comes from the U.S.A..
Although one of the challenges that “social” design faces is the scarce and weak
dissemination of its work, key and successful projects, its real impact, etcetera. one of the
reasons we outline for this remarkable presence of the U.S.A. is in fact the massive
communication and dissemination that major companies such as IDEO and Frog Design
do about their work in the social sector, which in consequence draws a major influence in
the local design community and contaminates others to act accordingly.
If we ask how many of these U.S. practitioners work outside their own country, we could
think beforehand it would be the majority of them, mostly in the African continent but also
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in the countries of south America and/or in India, remembering the question Nussbaum
(2010) made not so long ago: “why are we only doing humanitarian design in Asia and
Africa and not Native American reservations or rural areas, where standards of education,
water and health match the very worst overseas?”
Table 1 was built from our main table and shows that from the total of 26 U.S.A.
practitioners identified, 13 work or develop projects inside their country, in the U.S.A. (in),
4 practitioners work only abroad (out) and 9 work both overseas and in the U.S.A. (both).
So from this diagram, the majority of U.S. designers are working in their own country and
when they work abroad they do it mostly as a combination of both outside and inside the
U.S.A..

Table 1: Social Design Practices & Practices Table: “Who”, “Where” and “Examples”.
When practitioners don't work solely in their original country the tendency is to work in
African countries, south America and/or Asia almost exclusively in India. In these countries
apparently, from the “examples” we encountered, the design challenges are related to
urgent needs and fundamental human rights: food, water, light, housing, sanitation,
education, health, income, etc. Therefore, these associated practitioners are located
mostly in the practices ranging from the edge of the table in “Design for the BOP” until
approximately “Social Economic Environmental Design”.
It is believed that because of the challenges in Europe are rather different (since the basic
needs are mostly fulfilled) they are perhaps less visible and people become more
demanding about the solutions and for the most part the transformations. Hence, the
empowerment and activation of people's abilities to make their own change is a tendency
that is rising and seen in the discourse of designers especially between the practices
related with innovation – changes that break with the previously established – and related
with transformation of the public services and policies. It can be said that to work with the
kinds of challenges the Europeans are facing the designers believe they can be more
effective in people's lives if they work directly and support public sector organisations
helping to inform and shape better decisions at the level of policy making.
The differences between the professional and the academic realms are seen in the table
by the position of the few academic representatives we identified among all terms.
These are located in six practices: “Design for the BOP”, “Design for Social Change”,
“Design for Social Impact”, “Design for Social Innovation”, Design for Social Innovation
and Sustainability” and “Social Economic and Environmental Design”. But these six
practices point out three main important areas: basic needs and rights; social change,
impact and innovation; and finally sustainability. These three areas and concepts are
fundamental for the general practice of “social” design and logically they are part of the
training of “social” designers. The “basic needs” can be seen as more operational
challenges with more concrete solutions, the “change” can be seen as the introduction to
systemic and holistic concerns as addressing behaviours and interactions, and the last the
sustainability concerns that need to be present in the whole process, solution, change,
responsibility, etcetera.
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Conclusions
In this paper, from the analysis conducted on Social Design principles and practices, we
found that we are in fact dealing with different practices or different materialisations of the
same principles and foundational aim – solving human problems.
However, many of these practices have disclosed themselves to be similar in their actions,
objectives and even issues they address. This led us to conclude that these could be
grouped while representing a spectrum of action on the part of designers ranging from
three broad dimensions. The first would be human “survival” or “basic rights”. The second
targeted more systemic human challenges and is related with “citizenship” and
participation. Finally, the third would approach “politics” and represent a work that is closer
to the very institutions and sectors of society that directly influence and decide the course
of human life. These three dimensions also vary between the locations where they were
originated and where they are implemented, revealing that discrete problems are
addressed differently according to where they are globally located.
Thus, despite the differences all the terms analysed cannot really be separated. They can
and are all part of the same general area that we propose to identify as Social Design.
Social Design in our view is the right term that could be adopted by the design community
as the umbrella term capable of encompassing all the dispersed “social” practices and
practitioners while disciplining the current state of multiplicity. This way it facilitates the
identification, description and mostly the understanding of this area.
What distinguishes a social designer are its ideological principles, the one's he/she is
committed and implicated with as an individual. He/she is driven by a mixture of will and
concern in the face of social, environmental and economic aspects of his/her time that are
directly reflected in his/her professional activity or practice.
Along with providing a productive set of skills, tools, and processes, Design as a discipline
can be applied to a wide range of problems according to Norman (2010) – social,
economic, environmental, health, pollution, business models, interaction between people
and services, between users and tools, etcetera – and entails an even more important
aspect which some authors and designers call the “design mind” or “design thinking”
(Darwin, 2010; Brown & Wyatt, 2010; Brown, 2009). An attitude and approach that is
fundamentally positive and which does not accept a design challenge unless it really
believes that “there is something to be done about a situation, a better way to serve a
group of people, a way to close the gap between how things are and how we hope they
could be” (Darwin, 2010, p.33). And because it's “inherently pragmatic and resultsoriented, simultaneously humble and ambitious” according to Drake & Drenttel (2011) in
an online article, “it can help us frame how we want to live in the future”.
For Sachetti (2011) Social Design is the future and the ultimate change that happened to
design to escape from capitalism and work with those who live on its margins.
All this demonstrates that Social Design can only be thought in the reciprocal and
inseparable relationship of its two central aspects: its principles and its practices.
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Social Implication Design (SID) – A design method to
exploit the unique value of the artefact to counteract
social problems
Nynke Tromp, Delft University of Technology
Paul Hekkert, Delft University of Technology

Abstract
The role of design in changing people’s behaviour and causing social implications has
been referred to as an inherent aspect of design. In taking responsibility for this influence
of design, emphasis is often placed on the prevention of undesired consequences rather
than the realization of desired ones. Little research exists on how to exploit this implicit yet
inevitable role of design in the social realm.
This paper presents the development of a method to help designers in exploiting this
influence of design to realize social benefit. We explain how design is part of the ‘choice
architecture’ in social dilemmas and discuss methodological steps we derived from this.
We show how the integration of these steps in an existing design method has led to the
method Social Implication Design (SID).
The SID method has been applied in a project to improve the social situation in a deprived
neighbourhood. We discuss the process and the outcome of this and illuminate strengths
and weaknesses of the method. We conclude by reflecting on this type of design practice
in relation to other practices of social design, and discuss the unique contribution of the
artefact when it comes down to solving issues of social kind.

Keywords
social design, behavioural change, design methodology, social dilemma, choice
architecture
Introduction
Products and services affect what we do, how we live together, and thereby shape culture
and society. Several sociologists and philosophers have shown and discussed how the
entrance of, sometimes revolutionary, products has changed our behaviour and social
structures often without us noticing it (Akrich, 1992; Latour, 1992; McLuhan, 1964;
Meyrowitz, 1985; Shove, Watson, Hand, & Ingram, 2007; Verbeek, 2005). For instance,
Verbeek (2005) reflects on the use of the microwave and discusses the consequential
changes in the social structure of families. He explains that one of the reasons that
families started to share fewer dinners together is because the microwave made it easy to
heat up individual portions. The need to come together for a warm meal immediately after
it was prepared disappeared with the entrance of the microwave. However, the evening
meal appears to be crucial for a child’s development (Fruh et al., 2011). This example
illustrates how the interaction with a product shapes behaviours, and thereby contributes
to social implications (Figure 1). Often, such behavioural and social consequences of
design are unintended, only become salient over time, and are only being discussed when
they are undesired. For this reason, they are regularly referred to as side effects (Dörner,
1996; Sterman, 2000), rebound effects (Hertwich, 2005), or indirect effects (Tromp &
Hekkert, 2012) of design.
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Figure 1: The behavioural side effects of design with consequential social implications.
Reflections on the side effects of design have logically stimulated knowledge development
about how to prevent such implications in the future. Methods now exist to assess the
possible consequences of new technologies or technologies under development (e.g.
Delphi-method, e.g., Linstone & Turoff, 1975). For instance, when a technology such as
automatic iris scanning for biometric identification is being developed, the use of the
Delphi-method implies an involvement of experts to speculate on the risks of this
technology. This type of method makes possible unforeseen consequences apparent, but
does not yet provide support in how to develop responsible applications of such a
technology. To this latter end, other methods exist (e.g., Constructive Technology
Assessment, e.g., Schot, 1992; Value-Sensitive Design approach, Friedman, Kahn, &
Borning, 2002; an approach to ‘moralize’ technology, Verbeek, 2011; Practice Based
Design, Shove et al, 2007). These methods embed the product-to-be-designed in its
social context, to discuss how the product may then conflict with particular value systems.
The designer is offered an approach in which these insights are related to design
decisions. Though supporting design activity, these methods equally originate from the
desire to prevent negative consequences, which causes implications for the type of
reasoning that is supported. Namely, such methods presuppose that the product-to-bedesigned is defined beforehand, and help reasoning from the artefact to a desired social
implication. Such methods are useful when one wishes to understand how to develop a
security system that does not conflict with personal privacy. Or, how a bathroom can be
designed so users will spoil less water. But these methods are little supportive when the
product domain has not yet been defined and when we wish to understand what type of
product can be best designed when aiming for a particular social implication.
We propose to change our habitual approach in studying and controlling the social
implications of design. We are interested to explore whether it is possible to start with
defining a ‘desired side effect’ and then reason back to what type of product could
possibly cause this over time? Many designers are currently interested to realize social
change through design (e.g., Burns, Cottam, Vanstons, & Winhall, 2006; Davey, Cooper,
Press, Wootton, & Olson, 2002; Jegou & Manzini, 2008). When we are able to understand
how to reason from a desired social implication to behaviour, and finally to the product
itself (reversing the arrows in Figure 1), we are able to support a design practice that
deliberately makes use of the inevitable influence of design to realize social benefit. In this
type of design activity, the behavioural change facilitated by the design becomes ‘just’ the
means to realize an intended social implication. In other words, the (long term) social
implication becomes the raison-d’être of the design rather than an inescapable
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consequence that should be dealt with. Next to the fact that such an approach stimulates
the design of artefacts that are well thought through, it additionally offers a new and
unique approach to counteracting social problems, possibly offering new benefits (and
drawbacks, of course).
This paper explains how a method has been developed to support the designer in defining
a desired social impact and reason to a design that contributes to this by causing a
specific behavioural change. We first explain how we can conceptualise the role of the
artefact in the social realm in such a manner that it helps to denote methodological steps
to design this role deliberately to realize social benefit. By integrating these steps in the
existing method called Vision in Product design (ViP) (Hekkert & Van Dijk, 2011), we
developed a preliminary method to design on the basis of intended social implications. We
present a design project in which this method has been applied. We discuss both the
strengths and weakness of the approach and conclude with discussing the potential
unique contribution of the artefact in realizing social change.

Artefacts as part of the choice architecture in social
dilemmas
The way the often indirect and hidden influence of design is understood and
conceptualised affects the way it can and will support the design of it. Hence, we need to
realise a conceptualisation that explains this influence of design justly while at the same
time provides the insights needed to reason from social problem to design. Social
problems are complex phenomena that are often discussed in abstract terms. They are
understood and explained by psychological, cultural, sociological, and political processes
in which design plays no substantial role. How to grasp these complex processes as a
designer and how to understand the role of the artefact in these?

Understanding social problems
To understand social problems as designer, it helps to frame a social problem as a social
dilemma (e.g., Dawes, 1975, 1980; Liebrand, Messick, & Wilke, 1992). Social dilemmas
are situations in which personal concerns are in conflict with what concerns us as society.
In these situations, a person is confronted with a choice: do I act in my own interest, or in
favour of society? Van Lange and Joireman (2008) explain that conflicting interests in
social dilemmas can contain both a social and a temporal dimension. Behaviour may have
consequences for the self and/or others, and in the short and/or over the long term. To
illustrate some of the possible conflicts a social dilemma can contain, consider the
dilemma of smoking (Figure 2). From an individual perspective smoking can be desirable
because one enjoys a short moment of relief. However, smoking contributes to long-term
individual implications by causing health problems, it impacts others in the short-term by
causing annoyance from the cigarette ash and smoke, and over the long term by
increasing shared healthcare costs.
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Figure 2: A social dilemma refers to a situation in which social and/or temporal concerns
are conflicting, like in this case of smoking.
One of the things that make social dilemmas complex is that people gain more when they
act on the basis of personal concerns rather than collective concerns, but that all are
better off when acting in favour of the group (Dawes & Messick, 2000). In other words,
what we gain (or lose) as result of a particular choice or action depends on the choice of
others. This explains why a situation in which personal and collective concerns conflict
only leads to a social problem when too many people decide to act in favour of
themselves. For instance, only when a lot of people take their car do traffic jams occur
and fuel emissions become a serious threat to our environment. And only when too many
people smoke, it becomes a too heavy load on our communal health care system.
Hence, social dilemma theory helps to frame social problems as situations in which
personal concerns conflict with those of society, and in which too many people act in line
with personal concerns too often.

The role of design in social problems
Although it may not seem as such, we are daily confronted with social dilemmas. Do I
cook tonight, or get some fast-food? Do I take a warm sweater to wear, or shall I put on
the heating? Do I greet my new neighbour in the street, or shall I keep looking at my smart
phone? Do I order my groceries on the Internet, or take a walk to the local shop? We all
make such choices throughout the day, yet mostly without consciously considering
personal or collective concerns. We simply act. But even simple actions may contribute to
a greater or lesser extent to particular social implications when too many people perform
these too often. Fast-food consumption contributes to obesity, energy consumption
causes environmental implications, avoiding contact with newcomers may discourage
integration of immigrants or contribute to loneliness, and ordering groceries on the Internet
makes accidental encounters between neighbours in the supermarket impossible while
this strengthens neighbourhood cohesion. Hence, particular choices may become
unfavourable when we consider them from a social perspective. Yet, from an individual
perspective these choices are quite understandable, right? Eating fast-food is easy and
tasty, heating our house is comfortable, avoiding contact with strangers is safe, and
ordering our groceries on the internet increases flexibility in planning our day. This shows
that these conflicts between personal and collective concerns are clearly present in much
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of what we do. In fact, social dilemmas are omnipresent, but mostly unobtrusive in daily
life.
For every ‘choice’ we make, design is built-in in the ‘choice architecture’, i.e., the
context in which people make choices (Thaler & Sunstein, 2008). The convenient drivethru, the neutral heating system, the absorbing smartphone, and the website of the
supermarket that can be visited from any location, are all artefacts created by a designer.
But as we started off with in our introduction, design is not neutral. In fact, design prompts
for particular choices by making particular behavioural options more attractive or easier
than others. Although our examples do not exactly refer to desirable behaviours from a
social perspective, it shows that designers have –unintendedly- realized powerful means
to promote behavioural changes. Understanding the artefact as part of the choice
architecture in all these situations in which people consciously or unconsciously have to
‘decide’ how to act, we come to understand that by addressing personal concerns so
successfully designers motivate people for particular behavioural options. Systematically
put: through our interaction with products and services that address our personal
concerns successfully, we behave in ways that lead to social implications that are either
desirable or undesirable, depending on our collective concerns (Figure 3). The fact that
we come to understand this role of design by studying undesirable consequences of
design should not refrain us from studying it more closely and exploring how to exploit it to
prompt socially responsible behaviours.

Figure 3: In how to act, we can consider both personal and collective concerns. Being part
of the choice architecture, design prompts for particular choices by addressing powerful
personal concerns.

Methodological steps
Understanding the role of design as part of the choice architecture in social dilemmas
helps to define methodological steps in getting from social problem to design. The first
task of a designer in this particular process is to consider collective concerns and to define
what social implication would be desired given the problematic situation at hand. This
means that insight needs to be gathered which concerns are shared by the collective and
are at stake or important given the scope of the project. Next, the designer needs to
understand what behaviour could be stimulated in order to contribute to the desired social
implication. In defining this behaviour, the designer should be confident that this behaviour
effectively contributes to the social aim on the one hand, while at the same feel confident
that it is behaviour he or she can ‘design for’. Not every type of behaviour is easy to affect
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through an artefact. For instance, ‘sharing intimate thoughts with neighbours’ may be
more difficult to affect by means of design than ‘handling one’s garbage in a socially
correct manner.’ In the first case, a product domain is not yet defined, while in the second
case, opportunities to redesign garbage bins or the garbage collecting system become
apparent. When both behaviours are expected to contribute to the same social implication,
e.g., ‘increasing tolerance between neighbours’, both behaviours may be considered
effective, though to a greater or lesser extent. Hence, deciding upon the behaviour to
design for becomes a trade-off between effectiveness and, what we call, designability.
The final step becomes to understand what personal concerns may conflict with this
desired behaviour, and to consider what personal concerns can be addressed by means
of the design in order to motivate people for this behaviour.

Social Implication Design
Usually the starting point of a design process is the artefact, the technology or the practice
for which one needs to design. But in reasoning from a desired social implication to design,
the design remains a ‘black box’ for quite a while. This means that the designer needs to
understand the relational qualities of the design (that lead to specific behaviour) before the
factual design as such. A method that supports exactly this thinking is the method called
Vision in Product design (Hekkert & Van Dijk, 2011). The origin of the Vision in Product
design approach dates back to 1996, and the method has been part of Industrial Design
Engineering curriculum at the Delft University of Technology since it was first conceived.
Vision in Product design (ViP) acknowledges the fact that design mediates experiences
and behaviours on top or their mere function (in line with mediation theory as developed
by Verbeek, 2005). The method is deliberately developed to support the design of an
artefact on the basis of this mediation. Before considering the artefact at all, designers are
stimulated to define how this ‘black box’ should enable people to relate to their world, i.e.,
what it should offer or enable people to experience or do. This relation should be specified
explicitly in what they call ‘a statement’, e.g., ‘We want to enable people to experience
pride in saying “no” to requests.’ Or, ‘We want to assist people in managing their schedule
in a meaningful way, by augmenting the significance of things.’ Although ViP is not
specifically focusing on behaviour, a statement can possibly refer to it. In order to reason
from this statement to an artefact, the designer should define the relational qualities of the
artefact first, which is captured by what they call ‘an interaction vision’. This interaction
vision explains the interaction and product qualities the artefact should embody, in such a
manner that it makes sure that interacting with the artefact leads to the statement defined
beforehand on the one hand, while at the same time guiding the design of the artefact. By
assisting the design of a behavioural effect through the interaction with a product rather
than in interaction, the ViP method may successfully help in designing the influential role
of design deliberately to induce desired social implications.

The Social Implication Design Method
The main aim of the Social Implication Design method is to support the designer in
reasoning from a social problem to a design proposal. In this, focus is on the
consequential social implications of the design to counteract the social problem at hand.
In Figure 4, the Social Implication Design method is presented. This method is an
integration of our understanding of design as part of the choice architecture in social
dilemmas and the ViP method. The method consists of three layers and five design steps.
The three layers, i.e., the social realm, behaviour, and interaction, illustrate the three main
perspectives the designer should consider in relation to the design. ‘Behaviour’ is the
middle layer as it connects the personal life-world of the user, what he considers
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meaningful, to our social world and our group wellbeing and viability of society. An artefact
is used in interaction, and through shaping consequential behaviours the artefact causes
social implications. What these behaviours mean to others may be different than what it
means to ourselves, in the light of our collective and personal concerns respectively.

Figure 3: The Social Implication Design (SID) method; an integration of a theory of the
hidden influence of design in the method Vision in Product design (ViP).
The five steps should help the designer to frame the project (step 1), to define a desired
social effect (step 2), to focus on a particular behaviour to reach this effect (step 3), to
define what user concerns to address, i.e., the strategy (step 4), that leads to a particular
concept (step 5). Some steps are accompanied by a set of questions the designer can ask
him- or herself. In getting from step 1 to 3, the designer is encouraged to take a holistic
and social perspective and argue for decisions on the basis of collective concerns. In
getting from step 3 to 5, the designer is stimulated to take a user perspective and consider
personal concerns. Next, the five steps are described in detail.
1. Phenomenon
Similar to how many design projects often start with a problem, so social design projects
often start with a social problem. In line with the ViP method, the Social Implication Design
method holds the premise that taking a problem as a starting point for design limits the
designer’s possibilities. Therefore, the designer is asked to reframe the scope of the
project in terms of a neutral phenomenon that encapsulates the social problem, rather
than focusing on the problem as such.
2. Social Statement
Based on a holistic and coherent view of the phenomenon, the designer is asked to
explicitly define what he/she wants to contribute to the collective or society, i.e., the
desired social implication he or she wishes to foster. A social statement is the desired
implication regarding the phenomenon, which is a statement how it should change. Similar
to the ViP method, the act of defining a social statement requires reflection, discussion,
sound argumentation, and explanation of the goals behind the project.
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3. Behaviour
Behaviour can refer to actions or activities on different levels of specificity. The designer is
asked to define the behaviour as specifically as possible, without losing the faith that it will
induce the intended social implication.
4. Strategy
A strategy is a conscious attempt to inscribe product influence in a design proposal. After
garnering an understanding of why people do not exhibit the desired behaviour (and thus
framing the situation as a social dilemma), what objectives or concerns they have that
prompt them to behave differently, the designer may understand what personal concerns
should be addressed, or try different options to understand this better (to this end, predefined strategies may be used, for which we refer to Tromp, Hekkert, & Verbeek, 2011).
Part of the strategy is to define what interaction is needed between the user and the
artefact so that the desired behaviour follows.
5. Design Proposal
A design proposal refers to a preliminary idea for an artefact, i.e., a product or a service,
that should still be further developed into a mature concept and detailed design,
potentially supported by different methods. The final step in this process is for the
designer to ‘check’ whether the design leads to the predefined behaviour and social
implication. This check can be done through logical reasoning, discussing the proposal
with experts, or by low-fi testing of essential components of the design.

Design Case
Three students applied the Social Implication Design (SID) method for their graduate
projects at Industrial Design Engineering, Delft University of Technology. Their projects
were carried out for Estrade, a real-estate developer for housing corporation Vestia. At the
time, Estrade was developing urban plans for the Afrikaanderwijk, a neighbourhood in
Rotterdam that is confronted with a number of social problems like high unemployment,
crime and intercultural tensions. As it owns a large amount of the houses in the
Afrikaanderwijk, Estrade is interested in learning how the physical environment can
positively affect the social processes within the area. The students were free to set a more
specific focus for their project individually, i.e., what social phenomenon to focus on.
The main purpose of the study is to evaluate the SID method and to understand how it
can be developed further to better support this type of social design. To evaluate the
method, data is collected on both the design process and the object, i.e., the objective and
its relation to the object as outcome (Dorst, 2008). Multiple sources have been consulted,
like email conversations, reported observations, four recorded group interviews during the
process, two recorded individual interviews (one in the middle of project development and
one at the end of project development), design reports, and the final designs. In this paper,
we present one of the cases to illustrate particular benefits and drawbacks of the method
that became apparent through this multiple-case study. Reflection on the design outcome
of this case helps to discuss the value of this type of design practice and helps to denote
possible fruitful directions for further research.

Contributing to weak social ties; the design of the ‘Birthday slide’
One of the students (who we will call Alex from now on) decided to work on the
intercultural relationships in the neighbourhood. As the Afrikaanderwijk is home to people
from a wide range of cultural backgrounds, he was interested to see how social bonds
were shaped and how they affect the liveability of a neighbourhood.

591

Social Implication:
Alex conducted a literature study, visited the area, and talked to experts and inhabitants.
One of the key findings in his context research was the theory of ‘the strength of weak ties’
(Granovetter, 1973; 1983). This theory shows the value of weak ties: by increasing
diversity in information flow, opportunities rise for social mobility and public familiarity and
neighbourhood cohesion are strengthened. Given the high unemployment and isolation of
particular groups in the area, Alex gained confidence that establishing weak ties between
people with various cultural backgrounds could make an important contribution to the area.
Behaviour:
To establish weak ties, people logically need to meet each other in the first place and
exchange information. So the behavioural goal to establish moments of contact is easily
defined, and easily evaluated as effective regarding the intended social implication. The
‘designability’ of a moment of contact however, may be more questionable, especially
between people who are in principle avoiding each other. Alex therefore had a hard time
in finding a point of reference for design. He finally considered at what moments or
locations people from various backgrounds are already physically close to each other, of
which he could then make use. In the end, he decided to interfere at the schoolyard with
his design. First of all, because people from all cultures are already physically close to
each other when waiting for their children to get out of school. Secondly, this location
allowed him to address people’s universal concern for being a good parent. Whatever
their background or culture, parents want the best for their children. Alex used an analogy
to express more precisely how to address this personal concern that is shared by all (see
Figure 5) and defined it as: creating a moment of recognition between unexpected equals.

Figure 5: Using an analogy to define the behaviour more specifically: ‘creating a moment
of mutual recognition between unexpected equals.’ Sarkozy is amused by his colleague
Obama and probably realizes they have similar thoughts (retrieved from
www.thesun.co.uk, 2013).
Interaction:
To understand how this meaningful experience could be established, Alex had to define
through what type of relationship with an artefact this could be achieved. How to create a
moment of mutual recognition, while prejudices may be present? He analysed various
situations in which this occurs. For instance, when we are all stuck on a train station

592

because of a snowstorm. Or when we are struggling with our groceries while holding a
child. Or when we are in an unfamiliar place as a tourist and do not know where to go. In
all these situations, vulnerability is present; in some there is an unexpected element or
something that move people out of their comfort zone or daily routine. And in all, social
interactions (discussing delay, helping with the groceries, or giving directions where to go)
are based on (mutual) recognition and empathy for the situation.
Hence, Alex defined his interactions as follows:
‘Within a daily routine I want to design an excuse for a positive interaction that presents
itself through an unexpected situation and the need for a helping hand.’
This means that the design should establish a positive, unexpected, and vulnerable
interaction with the user, and the design itself should be delightful, out-of-ordinary, and
overpowering.

Figure 6: The Birthday slide
Design:
Based on these considerations, Alex designed the ‘Birthday Slide’ (Figure 6). This slide
for primary schools serves as part of a ritual when children leave kindergarten and move
to higher grades. For children who are in their final year of kindergarten, the slide is used
to celebrate their transitional year whenever it is someone’s birthday. At the end of a
birthday, the slide is moved against the school building, and all children are allowed to
slide downwards by stepping out of a window on the first floor. The parents are asked to
help with this activity during the year.
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social
ties

Figure 7: By sharing the enjoyment of the children, parental concerns are recognized and
a moment of mutual recognition between equals is established.
93

The idea is that the enjoyment of the children of this unusual event becomes a persuasive
power for parents to cross their intercultural boundaries. The parent whose child has
his/her birthday (and the child who is allowed to go first!) is assigned the responsibility for
the positioning of the slide. The fact that the slide can only be moved when three or four
adults collaborate, places this parent in a vulnerable position. But because every parent is
responsible for this situation once, and because of the communal excitement of the
children jumping in front of the window, the situation evokes helpfulness. When sliding off
one by one, and by sharing this parent-child enjoyment, a moment of mutual recognition
between unexpected equals is shared.

Discussion
Although our study provided several valuable insights in both the usability and the
effectiveness of the SID method, for the purpose of this paper, we wish to illuminate a few
interesting findings. We conclude the paper with a short reflection on this particular type of
social design practice and its potential value in relation to other forms of social design.

Sequential or integrative thinking?
On the one hand, Alex considered the method successful in teaching him to look at
products in a different manner than he was used to. The convergent process, i.e., starting
with a sociological theme as ‘social ties’ and getting to the point of designing a slide so
heavy that it creates opportunities for help, had been a difficult and lengthy process. Yet,
by considering design at a social, behavioural, and interaction level before thinking of a
concrete design, helped him to understand the role of design in all these levels.
Additionally, the steps prevented Alex from jumping to ‘direct’ solutions. Generally, if you
would give a designer the task to establish contact between people from various cultural
backgrounds through an artefact, we expect that he or she immediately thinks of ways to
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facilitate this contact, e.g. by realizing social gatherings or develop communication tools.
However, such solutions do not exploit the hidden and indirect influence of design, but
offer a direct means for the behaviour.
‘The method made me more conscious [of the social implications of design]...and it taught
me to look at products differently.’
On the other hand, it is exactly this ‘forced’ way of thinking that also caused problems.
The explicit shift from a social to a user perspective indeed stimulates the designer to
prioritize social benefit over user benefit, considering the (long-term) social implication as
the raison-d’etre of the design. However, it also led to the fact that more time was spent
on defining and understanding the social benefit of the design than how it could benefit
the user. But this social benefit, i.e., the behavioural and social consequences of the
design, becomes only apparent over time. So the question rises, what is the short-term
value of the design? The method stresses too little that time should equally be devoted to
define this immediate value of the design. Alex therefore considered his design too
imbalanced:
‘I feel my design is way out of balance, it is too far from reality.’
In general, it is said that designers apply integrative thinking to integrate various
perspectives within design (Dorst, 2007; Tromp & Hekkert, 2010). In other words,
designers are skilled in taking various perspectives into account simultaneously and
balance conflicting ones, e.g., ergonomic aspects versus aesthetic aspects of the design.
Therefore we argue that adaptations of the method need to be made so that it encourages
the designer to take a social and individual perspective simultaneously throughout the
process, without losing the hierarchy in importance during decision-making.

Bypassing the social dilemma: a unique value of the artefact
Many movements exist in which (service) design thinking and skills are applied to realize
social change. Designers and design scholars alike often argue that the unique value of
the designer is to lead a human-centred design process, and involve stakeholders of all
kind (Sangiorgi, 2011). For instance, if we wish to counteract the economic problems
some families face, such approaches would lead to involvement of these families in the
project and realize interventions together. Although such approaches are of immense
value, they should not be confused with the type of design we discuss here. These
projects often lead to designs with immediate benefit for people who need to cope with
problematic situations. Although the type of goal is defined similarly, i.e., aiming for social
benefit rather than commercial benefit, the approach and outcome are different. The
means to realize social change does not need to be an artefact, but may as well be the
process itself. In these cases, the designer moves into the direction of group facilitator or
facilitator of social change, rather than a product engineer.
What we aimed for through the study presented partly in this paper, was to explore
whether the power of the material, the artefact, can be exploited to counteract social
problems, and whether this would be a valuable design practice. Although the SID method
allows for much improvement, we argue that designing an artefact for its social
implications brings a unique strategy to the table. The strategy of connecting other
personal concerns to the behavioural change by means of an artefact is rather unique.
Talking to people from a different social group, out of concern for being a good parent,
becomes possible thanks to the ‘Birthday slide’. In this case, the design links a different
concern to the desired behaviour, and therefore one that would not be related to the
behaviour without the design. In other words, we are bypassing the social dilemma by
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involving a different concern to act upon. Designers can therefore invite behaviours that
are meaningful to users for other reasons than why we consider them meaningful as a
collective.
Hence, we consider interventions that address a concern that users feel they have to act
upon, whether this happens consciously or unconsciously, to be most powerful in
changing behaviour. In the case of the Birthday slide, this concern was our universal
concern for being a good parent. The fact that this concern is so close to our nature may
explain why we are often unaware of these concerns and the role they play in our
behaviour. Fundamental human concerns may in fact be quite a successful source of
inspiration when one wishes to stimulate people to change their behaviours: every single
person shares these concerns, but remains mostly unaware of the role they play in
behaviour.
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Abstract
In recent years, countries worldwide have been attempting to use their culture as a feature
in increasing the value of creative design for developing an aesthetic economy. The
interface of product aesthetics gives people a sense of beauty and impression and
encourages people to consume and collect. Therefore, successful products should
conform to the 5 factors of qualia: attractiveness, beauty, creativity, delicacy, and
engineering. We chose cultural products from the cultural creative awards in Taiwan to be
the stimulus samples to investigate the participants’ psychological feelings. The purpose
of this study was to discover the correspondence between product textures and
consumers’ feelings, and to generate specific guidelines for design in the future. The
findings are listed as follows: (a) Qualia characteristics should be considered in the market
demand of cultural products. (b) The performance of the creativity and engineering
characteristics of qualia should be emphasized. (c) From the perspective of cultural
product preference, winning entries are more popular than non-winning entries. The
guidelines developed in this study support the future development and growth of an
aesthetic economy.

Keywords
Cultural Product; Qualia; Aesthetic Economy

1.

INTRODUCTION

Global information has flowed rapidly in recent years because of internet. Cultural
products from every country can easily be seen on the internet or exhibitions, indicating
that an era of aesthetic economy is developing. Many countries have a rich cultural
heritage that can support the cultural connotation of products, and these products have a
personal style and attitude toward life that can affect people’s emotions. In addition, the
interface of product aesthetics gives people a sense of beauty and impression and
encourages people to consume and collect. Therefore, successful products should
conform to the five factors of qualia: attractiveness, beauty, creativity, delicacy, and
engineering. We chose the cultural products of cultural creative awards in Taiwan as
stimulus samples used to investigate participants’ psychological feelings. The purposes of
this study are to (a) integrate cultural product design performance using the
characteristics of qualia, (b) compare students who are from different places, their
preferences for cultural products, and (c) prove the reference standards of cultural product
design involving qualia. Cultural product design with the characteristics of qualia continues
to support the future development and growth of an aesthetic economy.
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2.

LITERATURE REVIEW

2.1 The personality and meaning of cultural products
Verganti (2009) proposed that products have bunk important significance they are
practical processing functionality and performance. Products also related to symbol,
identity, and emotion. Ashby and Johnson (2003) stated functionality, provided by sound
technical design, clearly plays a role. However, a greater role is that of industrial design,
which involves the concern for the aesthetics of the product, and the associations and
perceptions that the product carries. Consumers feel satisfied with their choices because
they fit personal self-concepts rather than the group norm (Solomon, 1999). In addition,
Norman (2004) proposed that the product and which personality must coincide in market
segmentation. Therefore, cultural product design must be practical, and cultural elements
must be incorporated with modern design philosophy. A product must contain national
characteristics so that the populations of the different cultures of the world can identify and
give the product a new meaning and perceived value.

2.2 Qualia connotation of cultural products
Culture is the essence of creativity, and creativity is the core of industries; in other words,
only when craftworks have cultural meaning are they alive (Yeh & Lin, 2011). Designing
“feeling” into products to present the emotional communication of user experiences has
become a design trend in the 21st century. As a result, “design for feeling” has become a
key factor in innovative products (Ko, Lin, & Lin, 2009). Bermond (2008) stated that
emotional qualia are the phenomenological representations of the end products of the
appraisal processes. Therefore, a favorable product is a craft that exercises a discourse
with people through its sensation-evoking image and affords them inspiration. As
American design expert Norman stated, affective/emotional factors are the ultimate
determiner of the success or failure of product design (Yeh & Lin, 2011). Lin (2010) also
stated that qualia products are an expression of “humanity” and “story,” whereas general
industrial products are an expression of “function” and “rationality.” For these reasons,
emotion in product typically has a moving story.
“ Qualia” is a Latin adjective that refers to quality and comprises five elements:
attractiveness, beauty, creativity, delicacy, and engineering. Mandler (2005) proposed that
qualia are features or representations of objects that are not intentional or intentionally
determined, and that sensory experiences have certain similar characteristics. The sense
of difference lies in quality, which includes attractiveness, beauty, and creativity, in which
content renders the product surface. The Ministry of Economic Affairs in Taiwan promotes
the Small and Medium Enterprises Qualia Optimization Project of Small and Medium
Enterprises, which integrates product characteristics of culture and creativity. “Qualia”
comprises five elements: attractiveness, beauty, creativity, delicacy, and engineering. The
plan proposes that enterprises add value to products by using qualia to make the
consumer experience the products’ value (Lin, 2012).The appearance attributes together
provide the consumer with an overall impression of the product. Furthermore, they are
more actionable and informative than physical properties for designers to use in briefings
or product evaluation studies, which can be conducted to assess whether consumers truly
perceive the meanings that the designer intended to convey using appearance attributes
(Blijlevens, Creusen, & Schoormans, 2009).

2.3 The qualia characteristics of cultural products
“Qualia” is a Latin adjective that means quality and comprises five elements:
attractiveness, beauty, creativity, delicacy, and engineering. Bermond (2008) stated that
emotional qualia are the phenomenological representations of the end products of the
appraisal processes. The characteristics of qualia determined by integrating the product
characteristics of Ashby and Johnson (2003) are shown in Figure 1. Attractiveness,
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beauty, and creativity belong to the emotional condition of the product "psychology";
delicacy and engineering belong to the rational conditions of the product "physiology."
Therefore, qualia products have rational conditions for consumer use and do not neglect
emotional appeals.

Figure 1: Product character of Qualia products (compiled by this study)
According to Fig. 1, attractiveness, beauty, and creativity are intuitively emotional, and
that delicacy and engineering are rational and logical. The psychological process of
consumers is related to their cultural backgrounds, life experiences, and innate curiosity.
Qualia products that incorporate emotions and feelings for creating resonance, pleasure,
and positive emotions in consumers can promote purchase behaviors (Fig. 2).

Figure 2. The process by which purchase decisions are influenced by qualia
products (compiled by this study)

2.4 Design performance of cultural products
Product designers are concerned about the physical attributes of product design (e.g.,
color, shape, texture, surface, size, contrast, symmetry, orientation, and weight), but
consumers are concerned with appearance attributes (e.g., modernity, simplicity, unity;
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Blijlevens, Creusen, & Schoormans, 2009). In the modern era, the experience of the
consumer for the product aesthetic level is an increasingly crucial role in consumer
behavior (Liu & Chang, 2008).
Hsu and Lin (2011) proposed cultural product design applications for daily life, which was
crucial to the aesthetic form of culture, and presented cultural characteristics from product
development and innovation. Lin and Lin (2009) suggested that design must address the
humanistic aesthetic in the future, and technology is only an assistive tool that cannot lead
product design. Methods of conveying cultural connotations, a philosophy, or a lifestyle
must be considered in product design. Therefore, a favorable product must satisfy
functional needs, and its aesthetic interface, which can be impressive and even lead to
consumption and collection, must be emphasized.

3.

METHODOLOGY

This study involved conducting a comprehensive literature analysis and information
analysis of cultural products. The primary objective of this explorative study was to
investigate the value that qualia add to cultural products. The authors discuss two issues
in this paper. The first is the correlation between cultural product design performance and
the characteristics of qualia. The second is proof of the reference standards of cultural
product design involving qualia. The overall purpose of this explorative study was to
preliminarily investigate the reasons for users’ cultural product experiences. The
participants were 101 undergraduates from different countries (59 from Taiwan and 42
from mainland China). The questionnaire survey of cultural products comprised two
phases (qualia and preference). The process used in this study is shown in Figure 3.

Figure 3: The process of this study

3.1 Stimuli
The stimuli for this study were nine cultural products that received cultural creative awards
in Taiwan from 2010 to 2012 and one popular cultural product. We selected only
tableware. The subject of this study is ordinary tableware used in daily life. Ackerman
(2007) emphasized that the eyes dictate our five senses, and that vision can extend our
remaining sensory perceptions. A stimulus to one of our senses will stimulate our other
senses, producing synaesthesia. Therefore, this study rendered and investigated the
products by using tableware photographs. Prior to conducting the survey, the author
described and introduced each product, which enabled the participants to imagine the
feeling of using the products based on their experiences. These stimuli are listed in Table
1. These stimuli are listed in Table 1.
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Table 1: The stimuli of this questionnaire
Code Title
Image

Awards

Production
company
Hakka-blue

P1

Pear Pot Set

2011 Cultural &
Creative Awards
Selection,
Preferred

P2

Family
Belongings HULU

2010 Cultural &
Creative Awards
Selection, Gold
Award

JIA Inc.

P3

Seasonal
TastesFragrant
Orchid

2011 Cultural &
Creative Awards
Selection, Silver
Award

Liuligongfang

P4

Calligraphy
SeriesSeafood set ,
Chopsticks set

2010 Cultural &
Creative Awards
Selection, Silver
Award

JIA Inc.

P5

PIN-CHU
Cruet set

2011 Cultural &
Creative Awards
Selection,，
Preferred

GEWAY
INTERNATIO
NAL
CO.,LTD.

P6

Peace &
Harmony Tea Set

2010 Cultural &
Creative Awards
Selection, Gold
Award

Franz
Collection
Inc.

P7

Dumplings
Cruet Set

2011 Cultural &
Creative Awards
Selection, Gold
Award

Hakka-blue

P8

Steamer Set

2010 Cultural &
Creative Awards
Selection, Gold
Award

JIA Inc.

P9

Taiwan
Blessing Seal
Cup Set

2010 Cultural &
Creative Awards
Selection, Boutique
Awards

BONHO INC.

P10

Flying High
and Free-Tea
Set

Their products
didn't have awards,
but ever exhibition
in France Milan.

NewChi
Company

(Adapted from Taiwan International Cultural and Creative Industry Expo, 2012)
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3.2 Research Tool
This study combined the implementation works of literature and surveys and the
characteristics of qualia to understand qualia connotation based on the appearances of
products through content analysis. A questionnaire was the research tool used in this
study, which was adapted from Lin (2012), and we hired experts to define each
characteristic of qualia using three descriptive sentences, and designed a 5-point scale.
The details of this questionnaire are shown in Table 2.
Table 2: The detailed of this questionnaire
Evaluation of Qualia
Evaluation Issues
I like this product.
Preference
I will buy this product.
I would recommend a friend to buy this product.
This product Be able to convey the cultural meaning.
Attractiveness
This product is impressive people.
This product has fashion sense.
This product has the proportion of perfect.
Beauty
This product has a sense of design.
This product is appearance pleasing.
This product is creative of design.
Creativity
This product is like to tell a story.
This product uses with ingenuity in material.
This product has engineering methods delicate.
Delicacy
This product has structure refinement.
This product has a neat shape.
This product has sophisticated technology.
Engineering
This product is durable.
This product has excellent workability.
(Adapted from Lin, 2012)

4.

Results and discussion

4.1 Qualia connotation analysis
This study presents four major results of the correlation between cultural product design
performance and the characteristics of qualia. First, "P7-Dumplings Cruet Set," "P9Taiwan Blessing Seal Cup Set," and "P8-Steamer Set" received the three highest average
ratings of qualia connotation. The product conversion of figurative modeling
allowed people to understand easily that like P7-Dumplings Cruet Set had
dumpling’s form. Second, there were two multi-material products in the three highest
ratings of engineering. People tend to focus on the engineering of multi-material products.
Third, the winning entries were not popular according to the relative differences between
non-winning entries and winning entries. Non-winning entries also had a decent
qualia connotation, but winning entries more popularity than Non-winning
entries. Fourth, the correlation of multi-material products with engineering was the most
significant. The performances of all products in attractiveness, beauty, and delicacy were
excellent. The performances of creativity and engineering were poor because part of the
cultural products can be re-enhanced. The average scores of each characteristic of qualia
for the three highest-rated cultural products are shown Figure 4. A comprehensive
analysis of the qualia characteristics of the cultural products is shown Figure 5.
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Figure 4: Average score of each characteristic of Qualia of the three tops products

Figure 5: Comprehensive analysis of characteristic of Qualia of the cultural products
The results showed that the top three products possessed similar qualia characteristics,
as shown in Table 3.
Table 3: Characteristics of qualia products
Evaluation of qualia

Characteristics

Attractiveness

Intuitive form, single material

Beauty

Round design with smooth lines

Creativity

Simple design that exhibits different materials

Delicacy

Exquisite structure and attention to detail

Engineering

Composite material, rectangular, and sense of sturdiness

Data source: organized by this study
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The average scores at all characteristics of Qualia of the cultural products are shown in
table 4.
Table 4: The preference for Qualia of the three tops cultural products

Code

P7

P9

P8

P6

P4

P5

P2

P3

P1

Mean

3.78

3.74

3.61

3.60

3.58

3.49

3.44

3.28

2.90

Order

1

2

3

4

5

6

7

8

9

Product

Data source: organized by this study

4.2 Products preferences analysis
There were four major results of the preferences of cultural products’ design involving
characteristics of qualia in this study. First, the three highest-rated products were "P7Dumplings Cruet Set," "P8-Steamer Set," and "P9-Taiwan Blessing Seal Cup Set"
according to overall preference. Second, "Dumplings Cruet Set," "P8-Steamer Set" and
"P5-PIN-CHU Cruet set" received the three highest average ratings of overall preference.
Third, Taiwanese undergraduate students rated "P7-Dumplings Cruet Set," "P5-PIN-CHU
Cruet set," and "P8-Steamer Set" the highest, whereas mainland Chinese undergraduate
students rated "P8-Steamer Set," "P9-Taiwan Blessing Seal Cup Set," and "P4Calligraphy Series - Seafood Set & Chopsticks Set" highest. Fourth, men rated "P4Calligraphy Series - Seafood Set & Chopsticks Set," "P9-Taiwan Blessing Seal Cup Set,"
and "P8-Steamer Set" highest, whereas women rated "P7-Dumplings Cruet Set," "P8Steamer Set," "P5-PIN-CHU Cruet set," and "P9-Taiwan Blessing Seal Cup Set" highest.
Students from Taiwan and mainland China preferred different cultural products.
Taiwanese undergraduate students preferred the product conversion of figurative
modeling, which allows people to understand the products’ meaning easily, whereas
mainland Chinese undergraduate students preferred products that have a strong cultural
connotation. Men favored multi-material products more than women did. The preference
for different parts of the three highest-rated cultural products is shown in Figure 6.

Figure 6: The preference for different parts of the three tops cultural products
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In summary, the results showed that in overall preference and qualia, two of the top three
products were the same, namely, “P7-Dumplings Cruet Set” and “P8-Steamer Set,” which
were considered successful designs in this study. Consumers infer functional performance
based on product form. The characteristics and forms of these products involve direct
product conversion and minimal style, which conformed to the findings of Wong, Lin, and
Chen (2011). As expected, most cultural products exhibit signs of specific product
conversion and viewers can intuitively observe the original creativity in such products.
This was confirmed by Yen, Lin, and Lin (2013), who claimed that minimal style plays a
crucial role in recent designs.

5.

CONCLUSION

Taiwanese cultural products mostly are manufactured using mature technology and
exquisite craft quality, as well as a qualia connotation; particularly the products had qualia
characteristics that won the state award with experts presented in this study. The
performance of all products in attractiveness, beauty, and delicacy were excellent and
consistent with their performances in past literature. Market demand and the
characteristics of qualia should be considered in the design of cultural products. Nonwinning entries also had a decent qualia connotation, but winning entries more popularity
than Non-winning entries. The performance of the creativity and engineering
characteristics of qualia must be emphasized in cultural product design. Many cultural
products' conversion of figurative modeling allowed people to understand easily that like
P7-Dumplings Cruet Set had dumpling’s form, but conveyed a reduced sense of wonder
and thinking, and ergonomic considerations in the design process were neglected, such
as a good grip, easy to get. Overall, the cultural products that were preferred by the study
participants have intuitive forms, smooth lines, and simple design. Taiwan has the
advantage that adding value by using qualia to design products in the cultural and creative
industry is a presentation of the cultural connotation. Qualia products can continue to
support the future development and growth of an aesthetic economy. In subsequent
studies, we aim to use qualia characteristics to examine different product types and
analyze and compare successful and unsuccessful product designs.
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Abstract
In recent years, countries from all over the world have been attempting to employ their
“Culture” as features in increasing the value of “Creative Design” for developing an
aesthetic economy. Chinese traditional poetry, full of expression created with poets’
fascinating words and still highly appreciated today, carries not only our predecessors’
wisdom but also principles which correspond to those for modern creative design. This
study starts with the distinctive features of our classical poetry, lays its foundation on
traditional theory of Chinese poetry, consults literature regarding the feasibility of
employing poetry for cultural creative design, and furthers the trend for such application
through investigating current case studies. Starting with analyzing relevant poetry-transfer
theories, the operational process in transferring an abstract poetic concept into concrete
poetic product design involves five implementation phases of conceptualizing the abstract,
visualizing the concepts, concretizing the visuals, making the visuals 3-dimentional, and
eventually utilizing the 3-D products so as to present a concrete step by step process for
exploring how the internal meaning and external form in traditional poetry could be
transferred and integrated into design. With further illustration of actual implemented
cases, a model framework for employing poetry culture for creative design is thus
completed.

Keywords
poetry ; transform; culture creative; creative design

Introduction
With the global village approaching a new era of aesthetic economy powered by culture
creative, every country is actively seeking inspirational resources for culturally creative
design. (Lin, 2009, p.7) indicated that “culture” is a life style, “design” is a life taste,
“creative” is a sympathy from a moving experience, while 'industry' is the medium,
methods or means for realizing creative cultural design. Therefore, the key to achieving
culture creativity in the design industry is the innovative performance delivered following
the design concept of “initialized with culture, expressed in product and used in life”. The
essence of culture creative design is extracting culture elements and converting culture
symbols so as to endow new aesthetic significance into the design. Most existing
Taiwanese culture creative design was inspired by visual culture resources such as
natural scenery and life artifacts. Few designs originated from nonvisual culture resources.
Therefore, this study takes inspiration from our traditional culture by applying ‘poetry’
culture and projecting its external forms and internal meanings into creative design. The
purposes of this study are to integrate Western and Chinese theories of poetry, develop a
model which manifests the process for extracting invisible cultural elements from poetry,
convert them into design, and illustrate the actual implementation steps. Through
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exploring how modern creative application of poetry culture could be achieved, this study
would not only serve as an essential reference for multiplying the breadth and depth of
culture creative design but also help with the conservation of our culture.
Huang (1976), the author of Chinese Poetic: Design and a series of related writings,
adopted a modern aesthetics perspective to establish an objective aesthetic system for
abstract poetry, and further integrated and applied numerous concepts to explain the
cross-domain interoperability relationships between various fields of art, including art
psychology and plastic arts. Thus, Huang’s concept was a key inspiration for the poetry
culture and design practice research conducted in this study. Based on poetry culture, this
study endeavors to explain the methods in which key implications can be extracted and
interpreted using extensive knowledge of poetry backgrounds and themes, and to analyze
the subsequent content. In addition, through the process of converting mental aesthetics
into visual aesthetics, this study specifically developed a model design using poetry
transformation to promote the design industry and enhance style diversity and cultural
content.

The Distinctive Features of Chinese Poetry Culture
Hegel (1975, p. 626) claimed, “Poetry is the highest expression in art”. Li (1996, pp. 21-23)
believed that the definition of culture is: “The results of the mutual activities created by
man, this includes tools, social law regulations, art creations and the mental activities of
the creating process”. Inheriting five thousand years of Chinese history, the culture of
“Poetry” is doubtless the most significant part of our cultural heritage. The American
philosopher Langer’s (1953, p. 40) concept, “Art is the creation of forms symbolic of
human feeling”, has created a profound impact on modern aesthetic theory. “Poetry”
culture itself is the artistic performance of how poets express their feelings through
concrete language symbols. The German philosopher Worringer (1953, p. 16) indicated in
the book Abstraction and Empathy that humans can acquire happiness from art, mainly
because man can seize the constant changing possibilities from individual events of the
outer world and then transform them into eternity with abstract forms. “Poetry”, just as Chu
(1988, p. 94) claimed, originates from bitterness caused by one’s dissatisfaction of the
“limitations” in life and is produced with imagination as a pursuit for “infinity”. He also
stated, “Poems possess interior and exterior meanings. You will find reasoning from the
interior meaning and discover phenomenon from the exterior meanings; only by including
both aspects may you compose a poem.” That is, the goal is to pursue boundless
imagination with limited vocabulary and construct a poetic imagery which corresponds to
logic thinking.
Tu (2010, p. 28) suggests that poetry is a world of beauty in imagination by which a poet
uses words to create based on language and experience. In recent days, poetry is
considered an expression of spiritual vigor. The process of reading a poem is not only to
be intoxicated regarding the content and the spiritual vigor of the poet, but to speculate,
explore and appreciate the content and the spiritual vigor of the poet. Poetry must be an
art of creation. Creation in metaphysics is a process where something spiritual is created
out of nothing, while for physical techniques it means an innovative combination of
material or concepts for creating new relationships, new feelings, new understanding and
new realms. It could also be an original technique for expression which results in new
forms, new semantics, etc.
In recent years, the creative industry has been actively seeking to restart interdisciplinary
integration and development from various industries and levels and has thus created
designs with a fresh new look. The new interpretation of traditional culture, classical
literature and art are the exact sources of inspiration for the culture creative industry. The
following are examples of current poetry employments in different fields. (Tsai, 2010, pp.
70-72) has presented some case studies in transforming classical literature. For instance,
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Yu, Kuang-Chung’s poem Kua Fu adopted and modified the traditional mythology “Kua Fu,
in Pursuits of the Sun” to create an innovative imagery with new ideas. Also, Chang, ManChuan’s modern “The River Merchant’s Wife” converts the well-known poem initially
written by Lee, Po into a new imagery.
There are also application cases for art performances. The internationally renowned
Cloud Gate Dance Theatre extracted culture creative elements from the classical literature
Chu Ci, The Dream of the Red Mansion, and Chinese calligraphy. The first example is the
play “Moon Water” which originates from the quote, “Flower reflection in the mirror and
moon reflection in the water are nothing but illusions” With illusionary scenes such as the
water-flowing stage together with the dancer’s reflection in the vertical mirror and in the
water, poetic imagery is created for expressing how all beautiful things result in
“emptiness”. A second example derives from Tsao, Hsueh-Chin’s The Dream of the Red
Mansion. The performance began with the stone, originally located under the Qing Geng
Peak in the heavenly world, coming down to earth and ended with the main character,
Pao-Yu, becoming a monk and severing all links to the human world. The plot conveys the
impermanence of life with the quote; “When we see fake as real, real becomes fake; when
we take nihility as existence, the actual existence becomes nihility”.
Poetry could also be employed for product design. The work “Shui Tiao Ke Tou” produced
by the company Titton extracted the essence from the well-known poem of the Sung
dynasty poet, Su, Shih; “Just as the moon waxes and wanes, so do people experience
sorrow and joy.” The round form of the product symbolizes the moon, while the crack on
the right angle signifies the constant changes in life. Regardless of the changes, however,
the relationship between two people will remain solid as the two mutually supporting poles
signify. The above cases illustrate how poetry could be employed in related fields. The
unique imagery creation and high popularity of these cases definitely suggests that the
employment of poetry for the field of culture creative design is certainly worth exploration.

The Theoretical Foundation for the Creative Conversion
of Poetry
Yu (2006, pp. 247-250) once said, “Creativity is a traceable psychological process. With a
series of effective training, many people may experience the status of endless energy of
creation.” Converting classical poetry provides a platform for creative ideas not only to
bloom but also to be able to be put into practice. Therefore, this study has integrated
Traditional Chinese Painting Aesthetic, Poetics, and The Literary Mind and the Carving of
Dragons as the theoretical foundation for the creative conversion of classical poetry.

Following Traditional Chinese Painting Aesthetics
Chinese poetry has always been the medium to convey the emotions of poets. Therefore
it could also serve as the medium for designers’ creative expressions. Research (Yeh, Lin,
& Hsu, 2011, pp. 93-94), Applying Chinese Poetry’s Form and Spirit in Culture Creativity,
has indicated that “The conversion process of transforming poetry into design is similar to
that of painting. Take Cheng, Pan Chiao’s (1693-1765) experience in painting bamboo for
example. The painting process went from ‘Generating Concept’ to ‘Employing Brush
Strokes’; the similarity between converting emotions into painting and converting poetic
emotions into product design can correspond.” Also presents, in Figure 1, is “the
conversion process of transforming paintings and poetry into design and culture creative
experience”, from a further theoretical combination of Painting Aesthetics, Concept of
Form and Spirit, and Chinese-Western Comparative Aesthetics. The first phase of this
process shows the procedure of Chinese painting. The second phase is the
corresponding procedure of converting poetry into design, illustrating how a designer can
read a poem (the poetic meaning), stimulating the creative thinking in one’s mind (state of
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mind), then converting the poet’s emotions into the process of design (scenario). The last
phase is the culture creative design hands-on experience. From the left, it introduces how
consumers see the product with their “eyes”, indulging themselves in the beautiful
scenario of the poetic culture, leading to reflections drawn by the sentimental feelings, and
eventually using it in reality. The ultimate goal for converting poetry into design is thus
reached (Yeh, Lin, & Wang, 2013, pp. 269-278).

Figure 1. The process of Chinese painting and design transforming.

The Employment of “Six -standpoints” for creative design
The Literary Mind and the Carving of Dragons (You, 2010, p. 51) as the integration of the
domains of metaphysics and physical phenomena, such as cosmic ontology, cosmos
attributes and the formation of the boundless universe, activity phenomenon, function
utility, which are all-encompassed by this book. Rated as the macroscopic view of the
philosophers, this master piece corresponds to the connections between literature and
cosmic ontology, universal world, political society and meanings of life. To establish an
objective text evaluation method, The Literary Mind and the Carving of Dragons – Proper
Evaluation raised the concept of “Six-standpoints”: “To understand the sentiments of text,
you must observe the six aspects: first view position, second view writing, third view
variation, fourth view means, fifth view allusion, sixth view syllable. If evaluations proceed
this way, good work may reveal itself”. In general, “Position” is to see the appropriate
arrangements between sentimental sense and literary form; “Writing” is the measurement
of whether the literary form suits the proper aesthetic norm; “Variation” is to observe the
success of the text’s inherited convention and innovation; “Means” is the adequate
strategy of different writing appearances; “Allusion” is to succeed the correct use of
allusion meanings; “Syllable” is to manage the most appropriate syllable for the text.
Through the methodology of “Six Viewpoints”, we may explore the six aspects to
objectively evaluate the written work. Hence, this research employs this method to
measure the most suitable Chinese poetry and devise selecting criteria for product design
(Yeh, 2014, pp. 30-31).
Furthermore, to make a guideline for employing the “six-standpoints” principle into design
more comprehensive, this research also takes Amabile (1996, pp. 46-47) consensus
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assessment technique, CAT) as another reference so as to present all of the design
attributes derived from the ‘Six-standpoints” principle with three descriptive indicators, as
the eighteen indicators shown in Figure 2. For “position”, there are form, state analysis
and time-space structure. For “writing”, symbolic expression, phrasal interrelationship and
semantic attributes are considered. Design principles, representation, and neatness are
indicators for “variation”. For “means”, emotional expression, aesthetic performance and
creative expression are included. “Allusion”, the fifth viewpoint, includes color employment,
material application and texture application. Finally, dynamic performance, situation and
rhythmical variety are considered for “syllable”.

Figure 2. The employment of the “Six -standpoints” for design.

Cases of Design Applications Employing the Poetic “Sixstandpoints” Principle
The operational structure of the process for transferring an abstract poetic concept into
concrete poetic product design is illustrated in Figure 3. The procedure starts, with
analyzing relevant poetry-transfer theories such as the traditional Chinese Painting
Aesthetics for concept formation, The Literary Minds and the Carving of Dragons from
which the “six-standpoints” transfer principle is derived, and the Ambile theory for
establishing the “six-standpoints” indicators. Then, for concrete Implementation phases,
there are conceptualizing the abstract, visualizing the concepts, concretizing the visuals,
making the visuals 3-dimentional, and eventually utilizing the 3-D products, as shown in
Figure 3. In the first phase, through the selection of themes and analysis of the poetic
meaning, the abstract poetic meaning is comprehended and explained so as to produce
more diverse and explicit concepts. The second phase involves employing the “sixstandpoints” indicators and design principles to visualize the concepts obtained in phase
one. Next, after being transferred into design elements and categorized and integrated,
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the visualized concepts are transferred into concrete design visual elements. The fourth
phase is to consider the factors of appearance and function for turning the concrete
elements into a 3-dimentional design. The final phase is to make the 3-D product a life
necessity to be used in all aspects of life such as food, clothing, housing, transportation,
recreation or education.
The case for illustration is the poem “Chin-Yu-En” written by Southern Song dynasty poet
Hsin, Chi-gee (AC1140-1207). The part of the poem reads, “Searching and searching for
her thousands of times, a sudden looking-back and she is right there in the dim light.” In
the crowded noisy street the lonely author strolls everywhere, searching for his true love.
Thousands of times he searches, among the crowd he looks. Desperate and heart-broken,
he incidentally looks back, and, there she is! The lady stands right there in the dim light of
the few lamps that are still on in late night. The ecstasy of the reunion is beyond words
after such a long search effort. Wang Kuo-Wei (1910/2003) in his famous literary criticism
"Ren Jien Ci Hua"(On Human Words ) claims that those who obtain great achievements in
academics or other fields have to go through three states. The stage of “Searching and
searching for her thousands of times, a sudden looking-back and she is right there in the
dim light” in Hsin’s poem manifests the third state, the most vivid depiction of the mood
when all tasks achieved.

Figure 3. Cases of design applications employing the poetic “Six-standpoints” principle.
“In the crowd, thousands of times” could imply “repeated several times”; after being
referred to the “six-standpoints” indicators, then design elements transferred and
integrated, the focus of the attributes suggests a texture with “multiple layers”. “He, the
person” implies ‘the one to love”; referred to the “six-standpoints” indicators and having
design elements transferred and integrated, the focus of the attributes could suggest
“male-female figures”. “Is right there” could mean “it happens, an encounter”; and referring
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to the “six-standpoints” indicators, then transferring and integrating design elements,
focused attributes leads to a space-time condition of “simultaneous existence”. “Looking
back” could be interpreted as “turning back, memories/miss”; and the three steps of
indicator--referencing, design-element integration and attribute--focusing would bring in
the hazy image of “faintly expressed emotion”. “Lamps” here could mean “lights”, and the
indicator reference, design-element transfer, as well as the attribute focusing would bring
in the texture of “colored lighting”.
“In the dim light of the few lamps” signifies “few, barely detectable” and with the indicator
reference, design element transfer, as well as focused attributes, it would suggest
“translucent, masked” material. “Sudden” signifies “immediately, momentarily” and so with
the indicator reference, design element transfer, as well as focused attributes, it would
bring in the motion state of “swiftly shift and then reappear”. Finally, the key words “that
person, sudden, lamps” which weave the whole poem up could now be transferred into
multi-layered motion visual effects in which red male and green female figures flashing
alternatively in red and green lights shifted at odd and even seconds to illustrate the
essential significance of the poem. The 40 cm (height) × 30 cm (diameter) table lamp was
customized with figures of a man and woman imprinted on the multilayered glass. The
image of oneself with their loved ones appears repeatedly as the red and green LED lights
flash alternatively. The speed at which the image appears can be adjusted according to
one’s moods, thereby enabling a poetic expression of emotions.

Conclusion
Poets and artists both possess the abilities of “thoughtfulness” and “observation”. As a
result, readers will enter the poet’s heart and enjoy in person his life and affection while
reading a poem. Since art is about creation, creative imagination is required; creation
does not reveal itself out of thin air however. It is an innovative recombination of existing
imageries(Chu, 2003, pp. 56-57). The inspiration for art creation is identical to that for
design; it is never creating something out of nothing. Thus, to represent poetic imagery
through design, a designer must first convert the original emotional experience of the poet,
interpret the content of the poem, then transform the interpretation into design elements
with the “six-standpoints” principle, and turn the elements into a 3-dimentional design so
the design could be used in all aspects of life.
The five implementation phases of conceptualizing the abstract, visualizing the concepts,
concretizing the visuals, making the visuals 3-dimentional, and eventually utilizing the 3-D
products completes a concrete step by step process for exploring how the internal
meaning and external form in traditional poetry could be transferred and integrated into
modern design. There is no doubt that the process of a poet’s converting his feelings into
a poem is artistic creation. Creative design with poetry is just as well a re-creation of
creation. Applying poetry for creative design also requires inventiveness, poetic sensitivity,
and superior techniques from a designer, as poetry does from poets. Creative ability and
sensitivity enable a designer to fully appreciate the “poetic meaning” of the original poem,
while superior techniques make the recreation of “poetic imagery” possible for providing
consumers with opportunities for experiencing the expressions of “poetry” through design
products and verifying the emotional experience of “poetry” from the new generation.
Along the long lasting history, we sincerely hope that classical Chinese poetry will rise and
shine with a new glamour with the dialogue between the present and the past.
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The Reappearing Computer: the past and future of
computing in design research
Simone Gristwood, Middlesex University, UK
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Abstract
This paper investigates the early history of computing in design and in design
research, focusing on individuals who were associated with the Department of
Design Research at the Royal College of Art between the 1960s and the 1980s. The
authors suggest that the theory and practice developed at that time may be valuable
in thinking about the future, particularly when considering how computing may be
used, in various forms, by designers in their work. A taxonomy of some early ideas
and activities is presented which, it is suggested, displays a different emphasis from
the way computing in design is conceived now. It is argued that as computing has
become absorbed into mainstream culture, it has tended to “disappear” and its
special qualities have become lost since it is regarded as “just a tool” like any other.
A contrast is presented between this model of computing focused on facilitating or
replacing hand-work and earlier models which prioritised computing’s relation to the
mind. The authors note that some other fields seem currently to be reengaging with
the idea of computing as something that is not quite like other tools. The article
concludes with a list of questions addressed to the design and design research
communities based on our analysis.

Keywords
computing, design research, design history, operational research, art

Introduction – The Disappearing Computer
The relation between computing and design takes two forms. On the one hand,
designers have many opportunities to design devices and systems that utilise
computing technology. On the other, designers also use computers as tools to an
ever-increasing extent. It is the latter that is our principal focus here, since we want
to ask, what kind of tool is the computer? Is historical precedent useful in informing
this debate?
In 1991 Mark Weiser began a famous article in Scientific American with the words
“The most profound technologies are those that disappear. They weave themselves
into the fabric of everyday life until they are indistinguishable from it” (Weiser, 1991).
A decade later Bill Gates took up the theme, arguing that “Computers, like electricity,
will play a role in almost everything you do, but computing itself will no longer be a
discrete experience.”(Gates, 2002). Streitz, who was involved in the large European
initiative The Disappearing Computer 1998 to 2002 and 2003 to 2006 (Streitz, 2007),
clarified that such disappearance could take two forms: physical disappearance, due
to miniaturization and integration of computing into everyday artefacts such as
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clothing; and mental disappearance where devices are no longer perceived as
computers but as, say, interactive walls or interactive tables (Streitz, 2001). Such
disappearance of the computer has been seen by its protagonists as an unalloyed
benefit, and in practice it is proceeding apace. The sale of desktop computers is in
long-term decline by contrast with that of tablets and smartphones (IDC, 2013), while
the hoped-for embedding of computational ability in everyday objects is being
achieved in smart textiles, the Internet of Things, ubiquitous computing, ambient
intelligence and so forth. We will suggest that this “disappearance” of computing,
while in many ways welcome and perhaps inevitable, may be obscuring some of the
potential special qualities of computing, particularly for design and design research.
The disappearance of computing has a counterpart in a significant school of thought
in design, often identified with the notion that “the computer is just a tool like any
other.” Our historical investigations lead us to think that in an earlier period, when
the use of computing in design was new – as was Design Research – an
intellectually adventurous, stimulating conceptualization of computing prevailed,
raising questions about the nature of computing in design today.

Our Context
Our thoughts here emerge from the beginnings of a project on the early days of
Design Research, focusing on the work of Bruce Archer (1922-2005) and some of his
colleagues in the Department of Design Research (DDR) at the Royal College of Art,
London (RCA), together with our investigations into the work and ideas of R. John
Lansdown (1929-1999) who also worked in the DDR from 1983 to 1986, and later at
Middlesex University. We have utilised a range of sources: the archives of the DDR
at the Victoria and Albert Museum, Archer’s personal archives at the RCA, the John
Lansdown Archive at Middlesex University, recent interviews with eye-witnesses to
these early events, facilitated by the Computer Arts Society, Design Research
Society and others, and privately held recordings of earlier interviews. Though this
range of sources is narrow and localised, we believe the range of ideas they
represent is remarkably broad. Our paper captures that breadth, as a prelude to
deeper studies by ourselves and others.
The mid twentieth century saw the proliferation of new ideas and interest in the inner
workings of the brain and body, for example in neural networks and cybernetics, as
well as advances in areas such as operations (or operational) research (OR).
Dramatic advances in thinking as well as technology emerged from World War II
generating new discourses across a diverse range of disciplines, influencing
pioneers of the use of computing technology in design such as Archer and
Lansdown. They and some of their contemporaries continued to pursue new theories
and practice throughout their careers.
As most readers will be aware, Bruce Archer was a major figure in the development
of Design Research. From 1956 to 1960 he lectured in Industrial Design Engineering
at the Central School of Art and Design, London, and wrote and broadcast as a
design critic. For the academic year 1960/61 he was visiting professor at the
Hochschule für Gestaltung, Ulm, in West Germany, and then was recruited by Misha
Black to be Research Fellow at the RCA, where he developed a programme of
research into design methods, while also working on practical design projects
including the famous Kings Fund hospital bed (Lawrence, 2001). His location in the
broader spectrum of design research is well captured in Frankel and Racine (2010).
Early influential publications were Systematic Methods for Designers (1965) and The
Structure of Design Processes (1968). Both show a strong influence of algorithmic
thinking, further discussed below. Archer moved significantly away from attempts to
make design a science or to capture it algorithmically, instead advocating a view of
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design as a third way of thinking on a par with, and distinct from, science and the
humanities (1979, based on a lecture of 1976). However, he continued to engage
with computing in a variety of ways including promoting an education in the subject to
RCA students.
John Lansdown was originally an architect who began investigating the potential of
OR and mathematics in architecture in 1960, which subsequently led him to
computing as it became more available (Boyd Davis, S, interview with Lansdown,
1988). He was a founder with George Mallen of System Simulation Limited in 1977, a
“private research and development company which was originally set up to further
the research and computing aspirations of the architectural practice” (Lansdown,
1989). He innovated throughout his career with a diverse range of interests including
CAD, Artificial Intelligence, and computer choreography as well as writing regular
columns for the Computer Bulletin, mostly under the title Not Only Computer – Also
Art, from 1974-1992. Like Archer, he was influential through serving on important
bodies, including the British Computer Society Council (1980-83), and from the early
1970s to the 1990s had influential roles in professional bodies where he was credited
with creating a “world leading strategy for developing Computer Aided Architectural
Design in UK Universities” (CompArt Database of Digital Art, n.d). He was as
interested in art and performance as he was in architecture and design. He was a
founder member of the Computer Arts Society (CAS) along with George Mallen and
Allan Sutcliffe, and sought to promote a cross-disciplinary understanding of
computers. Archer too originally wanted to be an artist. His leisure interests
included theatre and ballet (Thorntonian Days, 2007, p.1).
The adventurous, though perhaps confused, spirit of the early days produced a
healthy variety of possible models for computing’s relationship to design explored by
Archer, Lansdown, and their contemporaries. We offer here a taxonomy and
overview of some of these possible relationships, followed by a set of questions that
we believe will be of value in making use of this knowledge.

Computing and design: a taxonomy
Like any taxonomy, what follows is the result of a process that demarcates, as
though they were discrete, ideas and activities themes that in practice overlapped,
and may, to the participants, have appeared under quite a different aspect at the
time. We do not suggest that this taxonomy is either complete or definitive, but hope
that it may be a useful prompt to further thought and discussion.

Computing as a model for systematic designing
Operations, or Operational, Research (OR) emerged during World War II as a form
of systematic decision-making using science-based mathematical and statistical
approaches (Miller and Starr, 1960, p.104), focusing on the relation between humans
and systems or environments (Ackoff, 1961, p.6). In Simon’s view (1960, p.15) OR
converged with the prior tradition of scientific management, expanding the system
approach beyond the factory where it had originated. In design, it emphasized
sequential processes such as gathering data, and weighting it before proceeding with
the design, in contrast to the perceived excess of intuition and tradition in standard
design practice. It was his interest in systematic enquiry that led Archer to computing
(Figure 1.), as he saw its logic as a way of generating “effective systematic methods
for solving design problems” (Archer, 1963, p.1). He also saw ways of thinking about
computing as “valuable indicators of the sort of logic which might work even without a
computer” (ibid). Archer described the systematic approach as one where “A logical

3
620

model of the design process is developed, and a terminology and notation is adopted
which is intended to be compatible with the neighbouring disciplines of management
science and operational research” (Archer, 1968, Foreword), echoing Simon’s (1960)
view that systems approaches were a frame of mind as much as a formal theory.

Figure 1. Diagram “An incidental variable from one system may be a context variable in
another.” Figure 3.7 from the appendix of Archer’s 1968 doctoral thesis at the RCA, The
Structure of Design Processes. This is one of many similar diagrams appearing in the thesis,
hinting at Archer’s fascination with algorithmic systems.

The influence of cybernetics
Though many pioneers were involved in both cybernetics and OR, they are, as
Pickering (2002) has pointed out, conceptually distinct. While OR emerged from the
management of man-machine processes, cybernetics originated as much in the
feedback and control mechanisms of war machinery as in human contexts. It
retained, and still retains, some of this emphasis on embodiment and the physical.
Wiener’s (1948) idea attracted interest from diverse disciplines such as engineering
and sociology, philosophy and physics and at the Macy conferences on cybernetics
between 1946-1953 researchers “struggled to understand one another and make
connections between others’ ideas and their own areas of expertise” (Hayles, 1999,
p.51). Nevertheless, it was these struggles that pushed the boundaries forward.
In design, the influence of cybernetics involved a particular emphasis on feedback
and auto-reconfiguring, supporting a model where design does not follow research,
but interacts with it. Figures such as Beer, Pask and Ashby in Britain were
particularly influential on researchers such as Bruce Archer – who cited all three in
the bibliography to his thesis (Archer, 1968) – and George Mallen, discussed below.
More recently, in a series of works over several years, Glanville (eg. 2007) has
explicitly pursued the relationship between cybernetics and design: he exemplifies an
important minority tradition within design research, of relating computing to
philosophical ideas within a design context.
4
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Reflexive computational models
If the use of OR or cybernetics harnessed computationally-inspired methods to
improve design, the reflexive approach to computing asked the opposite question: “If
I attempt an algorithm for designing, or try to capture design knowledge digitally in
some other way, what do I learn about design?” There are clear signs of such an
approach in Archer’s work. Indeed, he claimed only to undertake major design
projects like the hospital bed in order to augment his understanding of design (C
Frayling, pers. comm. to S. Boyd Davis. 10 June, 2013). The approach is analogous
to contemporary uses of artificial intelligence in cognitive science, which was
investigated not just to discover whether machine intelligence might surpass or
supplement human intelligence, but also to model the processes of human cognition
in order to better understand them (Boden, 2006). Indeed, the premise of AI was the
assumption that “every aspect of learning or any other feature of intelligence can in
principle be so precisely described that a machine can be made to simulate it.”
(McCarthy, Minsky, Rochester and Shannon 1955). Ashby’s Design for a Brain
(1960) exemplifies similar reflexive thinking within cybernetics.

Qualitative computing
While much of our taxonomy is concerned with ideas that were enacted in practical
form, we discuss here an approach that at the time was only an idea, and arguably
remains so. Archer (1972) discusses two complementary uses of computing in a
short but important paper, ostensibly about architecture but with relevance to all
design, concerned with what he terms the quantitative and qualitative. By
quantitative, in this context, he refers to the use of computing to undertake those
relatively mechanical tasks that the architect must undertake but which practitioners
regard as ethically less important than the “comfort, convenience, aesthetics,
amenity and the expression of Man’s spirit, that architecture is all about” (op. cit. p.1).
The main point of the paper was to address this key area as one where computers
were not being used – “the patterns of goals and values of the people concerned”
and “the relations between the attributes to which people attach value, and the
objectives which they are trying to pursue” (op. cit. p.4). Part of his argument is
technical: that computers can process anything that can be symbolised, not just
numeric data. But this is followed by a zealous appeal for computer systems to be
designed and used to support the qualitative, humanistic, ethical practices that
architects and designers pride themselves on: he saw “no reason why computer
models should not be built for the handling of qualitative considerations.” (p.3)
Lansdown also posited ideas and examples of programs as early as 1970 where he
describes different symbols, such as letters, words, objects, and so on, that would
represent a vocabulary that would enable the programmer to “simulate creativity in
widely differing areas” (Lansdown, 1985, p. 9). Also in 1972, at the same conference
as Archer, Lansdown presented a way that computers could deal with certain
qualitative aspects, for example by “monitoring of activities and responses, much
more subtle and continuous control over environmental factors” would provide
feedback for learning programs to “optimise comfort conditions”, in essence, giving
information “for more responsive future design” (Lansdown, 1972, p3). In this paper,
Lansdown suggested that design should learn from the arts, while Archer cited social
science methods for dealing with qualitative information. This diversion into other
fields of study was not unusual for either of them. Archer is known to have seen the
importance of other departments at the RCA including those relating to the history of
art and design (Margolin, 2010, p.2). Margolin notes that Archer’s approach was
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“more flexible than some of his colleagues in characterizing design as a practice that
lay somewhere between science and art” and “saw a relation between cultural
research and design” (ibid).

Contextual computing
Also more an aspiration than a practice, contextual computing was intended to use
information technology to provide knowledge relevant to the designer at the point of
action. Lansdown (1989, p.5) assumed that “we cannot design anything without
proper information and knowledge” and suggested that design failures do not
necessarily amount to bad designing, but bad working practices. The computer was
suggested as a facilitator to improve the “designer’s information environment” by
ensuring that the practitioner had ready access to the wealth of existing knowledge:
“it is clear that most design failures arise not because designers are working to the
boundaries of current knowledge in their particular disciplines. They generally arise
because designers have not employed well-understood and often well-documented
principles, procedures, and practices” (op. cit. p.5). With the computer acting as a
source of relevant information, the designer would have all the necessary knowledge
throughout the process of designing, particularly at the beginning stage where it was
“difficult to obtain task knowledge by conventional means” (op. cit. p.6). This would
improve design practice by providing a designer’s environment where the “machine
can help creative people become more effective” (1985, p. 13-14).

Educating the designer: simulation
A landmark of early computing for design was Ecogame, developed by a team under
Mallen, by request of the British Equipment Trade Association, for the Computer ’70
trade exhibition (Mallen, 2008, p.194 ). Like most other categories in our taxonomy,
this aimed, not to relieve the designer of hand work, but to illuminate the mind. A
computer-managed simulation with output in the form of slide-projected images on
the interior of a physical dome, it enabled the user to explore what-if scenarios with a
given set of ecological resources. Mallen graduated in physics and was originally an
aeronautical engineer at Farnborough, he also worked part time in Archer’s
department from 1970, and with Lansdown co-founded System Simulation in 1977
(where he is still an active director of research). Like many of his contemporaries
Mallen disregards discipline boundaries; while Ecogame was initially seen by many
as an artwork (Edmonds and Franco 2010), and the idea conceived at a meeting of
the CAS (Mallen, 2008, p.194) a version was commissioned for the First European
Management Forum in Davos in 1971 (Lambert, 2011). As Lansdown (1988)
remarked “The ground-breaking Ecogame exhibit at Olympia in 1970 showed how
computer art could change our way of thinking about environmental problems (and,
incidentally, about computing too)”. Mallen commented in retrospect that “it was very
high risk but those of us involved were hopelessly optimistic and totally committed,
which are key factors in an innovation” (Mallen, 2008, p. 194).

Dialogical computing
The influential book Soft Computing – Art and Design (Reffin Smith, 1985) sets
computing in a broad intellectual context. The “softness” of the title is reflected in the
author’s emphasis on the qualitative and it is worth recalling that he too was situated
in Archer’s department at the RCA as a research fellow, and college tutor from 19791984, principally to educate the college’s own students in computing.
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Reffin Smith remarks that “we ought sometimes to consider the use of computers to
handle representations, and we ought to be aware of what’s going on when we do
that.” (op. cit. p.102). It is notable that the word “representations” does not limit the
discussion to the visual or even the sensory; it may just as well refer to ideas
perhaps expressed in language. An apparently trivial example of computer use
offered by Reffin Smith is a 52-line program in the simple computer language BASIC
(op. cit. p.57-8). The program invites the user to name an entity, for example “chair”,
and then to assign six descriptive attributes to it. The user is then invited to provide
six alternatives to each attribute, preferably not thinking of the original entity. The
program then offers a new description of that entity using six attributes chosen at
random from the alternative sets the user just provided. In terms of design thinking,
this is no more than the mechanisation of a creativity prompting scheme, less
sophisticated computationally even than ELIZA (Weizenbaum, 1966) of twenty years
earlier, but this apparently simple example goes to the heart of a debate on
mechanism and creativity since computing’s earliest days. Turing in 1950 had
discussed “Lady Lovelace’s objection” (Menabrea and Lovelace 1842), which he
paraphrases as the idea that “a machine can never take us by surprise,” and which
he suggests is based on the fallacy that the human mind needs no assistance in
making new thoughts based on the information it already holds (Turing 1950). Such
assistance, achieved in a quasi-conversational manner, is just what Reffin Smith’s
program is designed to illustrate. The program elicits inputs from the user, minimally
reconfigures them, and returns them to the user for reconsideration. Lansdown
(1988) also notes that "by making composite analogies, new and more complex
relationships- and hence, new design ideas - can be generated." A far more complex
interpretation of this approach is the “expert system”, which augments the user’s
input using a database of suitably codified knowledge. Such systems were also of
great interest to Lansdown, particularly for use in design and architecture. In 1980
he suggested that “the next generation of CADs will be expert systems with very
realistic graphics. There will be no need to build models as the computer graphics
will be more lifelike than the models themselves” (Lansdown, 1980, pp10-11). He
recognised that “for the UK to keep its lead in CAD we need to think what the next
generation of computers will be like” (Lansdown 1982), in his successful application
for the RIBA Conference fund fellowship, which he used to produce the influential
report entitled Expert Systems – Their Impact on the Construction Industry published
in 1982.

Computers as tools
From Babbage (1791-1871) onwards, one of the most obvious applications of
computational machinery has been to relieve humans of tedious, error-prone,
repetitive tasks, an approach with origins in pre-computer devices such as the
Jacquard loom and Tull’s seed drill. Archer discusses such uses of computing in the
paper on the qualitative discussed above (Archer 1972). He assesses claims that
“the computer could free the architect from burdensome preoccupation with (largely
quantitative) chores and thus permit him to spend more of his time and energy on the
handling of the (mainly qualitative) broader issues” (p.1). In this paper, Archer shows
strong reservations, based on his examination of computing in engineering design,
as to whether such freeing does in fact occur.
Lansdown observed that because of the number of different staff “comprising
architects, engineers, town planners, interior and graphic designers, our approach
was essentially a pragmatic one aimed at treating the computer as a tool
commissioned to help the designer and analyst where it could whilst leaving their
basic functions unchanged” (Lansdown, 1970, p.5). Perhaps more sanguine than
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Archer, he thought that by using the computer to do easily what might be difficult to
do by hand, “the effect on the creative process can be profound” (1985, p.19).
There is no doubt that the computer has subsequently augmented or replaced many
craft operations, usually on an assumption that (1) time will be saved and (2) the
saved time will be spent on more rewarding aspects of designing. Examples abound:
computer-aided drafting and modelling in architecture, vehicle design, fashion and
many other disciplines; non-linear editing systems replacing cutting and splicing of
film or tape; rapid prototyping and manufacture; the list goes on. To an increasing
extent, systems were deliberately designed to imitate traditional tools and practices
(Quantel 1986, 1987). This was the same period when the Macintosh interface
popularised skeuomorphic conceits such as trash cans, folders and desktops on the
computer screen, all designed to make the computer as unchallenging – and indeed
as unlike a computer – as possible. This notion of the computer as a tool, one that is
no more important intellectually than a trowel, an airbrush or a scalpel, but is rather a
prosthetic extension of the hand, is arguably the dominant one of our time.
The categories of early design computing that we discussed above, however, are
predominantly concerned with the designer’s mind. They emerged from an optimistic
tradition in relation to computing where the machine augments mental capability,
exemplified by Bush’s As We May Think (1945), Engelbart’s Augmenting Human
Intellect (1962), Nelson’s Literary Machines (1980) and Berners-Lee’s Information
Management: a proposal (1989), the foundational document of the World Wide Web.
Again, these key texts are not primarily about easing hand-work. If computers here
are tools, they are tools principally for the mind.

Meanwhile, beyond design...
The move to regard the computer as just a (hand) tool has tended to obscure the
exciting range of possibilities that our small group of pioneers explored forty or more
years ago. In that time, however, other fields have also been changing.

Changes in the nature of computing
Since the historic period on which we have focused, there have been significant
changes in the theory and practice of computing. In addition to the “disappearance”,
both physical and mental, discussed above, notable changes include the
international interoperation made possible by the Web, the growth of digital
entertainment, and the escape of computing from the boundaries of the screen into
the world of the physical.
In another way, computing has altered since the time when it was taken as a model
for linear, algorithmic, systematic approaches to design. For example well-known
approaches such as, “agile development” is a software engineering approach that
might even be said to have learned from design. It rejects the linear model where
requirements must first be gathered and weighted before design can begin,
proceeding instead through early development activities that feed back into redefinitions of the needs. One of its tenets is to prefer “responding to change, over
following a plan” (Beck et al. 2001). Lansdown (1983) remarked that “Design is not
an algorithmic process in which the designed conclusions can be reached by the
operation of step-by-step procedures – first finalising this aspect, then that. It is a
fluid, holistic process wherein at any stage all the major parts have to be manipulated
at once”(p.3). Agile development attempts to take this process to software
engineering.
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Another emerging trend of parallel processing, the simultaneous processing of
information, avoids some of the linearity of approach that formerly characterised all
computing, while biological computing takes us further still from what we thought
computing was, towards flexible, robust, self-organising systems that will arguably be
neither digital nor computational (Bentley 2001).
Currently the digital development rousing attention in the design community is rapid
prototyping and manufacture. Clearly this will have radical effects on the roles of
designer, maker, seller and user, and facilitate making objects that were previously
difficult or impossible (Hague, Campbell and Dickens 2003; Lederer, King and Logan
2010). Yet, ironically this is another development of design computing that
principally augments or substitutes for the work of the hand.

The reappearing computer
In a number of other fields, an eagerness to grapple with the special nature of
computing has re-emerged, which seems to be at odds with the computer-as-tool
metaphor. As illustration, we briefly cite three examples.
In musical and sound performance, there has been an increasing desire to engage
with computing as a distinctive form of expression. Programmers appear on stage,
writing code in real time, typically the code being projected for the audience to view,
emphasising a creative role for programming analogous with sketching, exploring
and improvising (Collins, McLean, Rohrhuber and Ward 2003; Magnusson 2011).
Lansdown remarked in 1988 that “Interact at the Edinburgh Festival of 1972 showed
once again the importance we attached to live computing and performance arts
because, even in the early says, we saw the danger of equating all computer art with
computer graphics” (p.2). Lansdown clearly saw that computer graphics used
computing merely as a tool, as a means to an end, and that this was a limiting
conceptualisation.
Additionally, the proliferation of the “Maker Faire” worldwide, from the first in
California in 2006, and similar events, have again brought technology and its
possibilities to the forefront, encouraging the wider public to engage with
fundamentals of computing technology. Hack spaces and geek communities are
now prolific. To take just one small area of the UK as a sample, Preston GeekUp,
part of a larger group of communities for “tech-minded folk” (Geekup.org) holds
regular events; Manchester Mad Lab, a “Digital Laboratory” aims to facilitate
connections between those “who’ll get out of the usual zones”, hoping to exchange
ideas between individuals as diverse as knitters and software architects
(madlab.org.uk); while a 24hr Hackathon was held at the Museum of Science and
Industry as part of the Manchester Science Festival (27th and 28th October 2013).
Similar groups and events are now active world-wide, apparently evidence of a
desire to get back to the roots of technology in creative and innovative ways,
especially by sharing ideas and skills from diverse areas.
In the UK at the time of writing, there is also a surprising curricular shift in computing
for schools. In 2011, Eric Schmidt, chairman of Google, told the Edinburgh
International Television Festival that the UK “had invented computers in both concept
and practice” but now was throwing away its great computer heritage by failing to
teach programming in schools. He commented, “Your IT curriculum focuses on
teaching how to use software, but gives no insight into how it’s made.” (Guardian,
2011). From 2014, the new computing curriculum shows that even at the earliest
stages (Key Stage 1, ages 5-7) pupils will be taught about algorithms and basic
programming concepts so that they can evaluate and apply information technology,
including new or unfamiliar technologies, analytically (Department for Education,
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2013). However, the new design curriculum rather narrowly focuses the use of
computing on students being able to “apply their understanding of computing to
program, monitor and control their products” (Department of Education, 2013).
Further recommendations for international standards in computing education at
undergraduate level have also been recently revisited by the ACM and IEEEComputer Society, and represent a ‘comprehensive revision’ of their 2001 guidelines
(CS2013 p.10) based on rethinking essential components in a changing and
expanding field.

Digital Design Research
We have set out to ask, what kind of tool is the computer, and is historical precedent
useful in answering this question? The principal conclusion we draw from our studies
is the need for an agenda for digital design research, one that is informed by the
wide-ranging approaches and innovative development from the pioneering period.
We suggest a need to reconsider the nature of computing – and its implications for
design – and embed that thought into the philosophy of design and design research.
In a recent keynote, Brian Reffin Smith (2010) remarked “What comes after
‘computer art’ depends on revisiting past concepts not fully explored. A true
revolution involves seeing the past before returning to change the present.” Perhaps
the same is true of computing in design.
In conclusion, we offer some questions, prompted by our research, to help shape the
agenda. We are not of course suggesting that these questions are all new. Indeed,
several of them are being addressed in focused pockets of specialist research that it
would take another whole paper to account for.
1. What, if anything, of value can be learned from studying the theory and
practice of computing in design in its earliest days?
2. Do we need a richer framework to conceptualise the relation between
computing and design?
3. How best can thinking about computing be embedded in the philosophy of
design, and design research?
4. Are we sufficiently aware of the changes in the nature of computing? How
can we best remain up to date in future?
5. The cross-fertilisation between computing in art, music, performance and the
sciences seemed to serve the pioneers well: could the same be true today?
6. What is our attitude to the potential intervention of computing in the cultural,
aesthetic, humanistic, qualitative aspects of design?
7. Which investigative tasks are most urgent in documenting this early history?
8. Finally, what should students be doing, and learning, concerned with
computing in design?
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Space-and-place modelling-and-making: a dialogue between
design and geography
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Abstract
Geography and design have much in common. Both draw from or reflect science, social
science, humanities, and employ sophisticated technology to achieve their aims.
However, aside from a mutual interest in urbanism, there appears to have be little
collaboration between the two. And yet some aspire for design to learn from geography. In
this paper we explore how the characteristics associated with geography and design may
function together in a space-and-place modelling-and-making dialectic.

Keywords
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Introduction
In this paper we speculate about what design and geography can learn from each other.
Written from the perspective of design researchers having recently collaborated with
geography researchers, we reflect on some key aspects of design and geography to
establish commonalities and complementary characteristics between the two. Space-andplace modelling-and-making characterises the focus of our inquiry, and indicates a
possible framework for future collaboration. Drawing from the geography and design
literature, we highlight some key issues for interdisciplinary inquiry between two subjects
that defy easy definition. This supports our interest in what Carmona et al. (2010: 52–55)
recognise as “sustainable urbanism,” which derives from geography, urban studies,
sociology and the political sciences, allied to urban design and architecture, and
evidences the substantial and exceptional contribution of geography to urban design
intervention. Yet, there appears to be little acknowledgement of geography in design
research, or design in the geography literature.
The urban context has been of increasing interest to geographers from the perspective of
space and place since the mid-twentieth century (Herbert and Thomas 1990: 2). However,
because of the relatively recent emergence of design studies, the relationship between
geography and ‘place making’ may not have been fully explored in ways that relate to
design process and acknowledge how places are conceived, planned, organized and
built. An exception may be the importance of geography in relation to the development of
language, culture, sight and sound as a source for contemporary design activities
(Friedman 1998). Urban geography and urban design are linked through geography’s
concern for human-created as well as natural environments. But, urban design is often
construed as a discipline closely associated with ‘urban geography, engineering,
environmental psychology, climatology and the management sciences’ (Lang 2005: 393).
Consequently, definitions tend to lack the human dimension, as suggested by the
following:
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... urban design should be taken to mean the relationship between different
buildings; the relationship between buildings and the streets, squares, parks and
waterways and other spaces which make up the public domain; the nature and
quality of the public domain itself; the relationship of one part of a village, town or
city with other parts; and the patterns of movement and activity which are thereby
established: in short, the complex relationships between all the elements of built
and unbuilt space. (CABE 2001: 18, citing Planning Policy Guidance Note 1)
With this in mind, space-and-place modelling-and-making defines the neglected potential
for a more productive working relationship between geography and design, with particular
emphasis on human geography and a wider consideration of design that includes smaller
everyday objects in social, cultural and economic contexts. These two subjects – the first
established and other emerging – as academic disciplines do not seem to have been
explicitly linked. Yet design is entrenched in geography, most obviously in the key
methods of cartography and graphicacy which respectively deal with “the development,
production, dissemination and study of maps in a wide variety of forms” and the “skills of
reading and constructing graphic modes of communication, such as maps, diagrams and
pictures”(Perkins 2003: 344–368). Cartography and graphicacy involve modelling and
making to depict space and place, but design penetrates all aspects of geographic
thought and action.
In what follows we focus on a space-and-place modelling-and-making dialectic by
exploring the notion of space as a central concern for geographers and modelling as a
defining aspect of design language. This reveals where geographers are designers and
vice-versa. Furthermore, we consider the disciplinary similarities in how both draw from
different academic traditions, suggesting that the plurality of both may point to a shared
understanding already emerging through disciplines such as visual culture and visual
methodologies (Rose 2012).

Relational space in Geography
Space, of which there are many conceptions, is considered the “fundamental stuff of
geography” (Thrift 2009). For present-day human geographers space is an ongoing
creation, or “relational,” rather than pre-existing, or “absolute,” suggesting the very
essence of what geography studies is aligned to what design does: conceive, plan and
make products (Buchanan 2001: 3-23). Thrift (2009: 86) argues that mundane products
such as houses, cars, mobiles, knives and forks, offices, bicycles, computers, clothes and
dryers, cinemas, trains, televisions, and garden paths constitute empirical constructions of
space. This expands an attention to space and spatiality traditionally given by architecture
(Soja 2010: 13–14) to a wider set of objects. Clearly, product design generates space that
human geographers study. Thus, design and geography seemingly have a shared interest
in the physical and social spheres that constitute real space. Consequently, design is
suitably appropriated for use by disciplines not usually associated with the physical
making of artefacts, be they books, bicycles or buildings. One of the more recent is the
way sociologists espouse design referring to “social practices and processes that shape
spatial forms, relationships and outcomes in intentional as well as in less intended ways”
(Tonkiss 2013: 5). This acknowledges Kevin Lynch’s interpretation of design in the late
1950s, and benefits from the later expansive interpretation of a science of design by
Herbert Simon (1996). In the context of urban sociology, design is said to assimilate
social, spatial and material forms, formally and informally.
One of the main contributors to the meaning and significance of space is Michel Foucault.
For example, in The Order of Things, he discusses the linkage between space and power
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revealed through the Valazquez painting Las Meninas. However, he raises the notion of
space being neglected in an interview with Jean-Pierre Barou and Michelle Perrot,
published as The Eye of Power (1977). Foucault’s most explicit considerations on space
were made in a 1967 lecture – Des Espaces Autres, where he outlined features of his
space theory:
Our epoch will perhaps above all be the epoch of space. We are in the epoch of
simultaneity: we are in the epoch of juxtaposition, the epoch of the near and far, of
the side-by-side, of the dispersed. We are at a moment, I believe, when our
experience of the world is less that of a long life developing through time than that
of a network that connects points and intersects with its own skin.”
(Foucault and Miskowiec 1986: 22)
Foucault insisted that the conditions of space as we live it have not yet been adequately
explored. These consist of “real” (heterotopias) and “unreal” (utopias) spaces:
heterotopias “exist and … are formed in the very founding of society,” whereas utopias are
the inversion of this and “perfect” (1986: 24).
“Spatiality,” or “spatialities,” is a central idea for human geographers. Whereas humannature relations are concerned with “how we live on and with our planet,” society-spatial
relations reflect “human life’s constitution through space: home, settlement, territory,
notions of here and there, interpretation of distance and diaspora” (Cloke et al. 2005: xi).
Reaffirming Foucault’s view, Soja (2010: 3) argues that the “critical spatial perspective”
has been overlooked by comparison to the “interrelated historical and social aspects of
our lives.” In his notion of a “socio-spatial dialectic,” he argues that “the spatiality of
whatever subject you are looking at is viewed as shaping social relations and societal
development just as much as social processes configure and give meaning to the human
geographies or spatialities in which we live.” The dimension of this lived spatiality may
consist of “ideal” space, “the extreme formal abstraction of logico-mathematical space”
and “real” space, “the practico-sensory realm of social space” (Lefebvre 1991: 14–15)
(Lefebvre, 1991: 14–15) spanning a unified physical, mental and social space. As a
representation of these three, Lefebvre speaks of a collective “defined form” (1991: 22).
This form may be the product of design for space-and-place through modeling-andmaking. Even though some (for example, Lefebvre 1991) interpret space as a mental and
physical manifestation, material form indicates how we interpret the place aspect of
space-and-place (which may be interpreted by some as interchangeable terms).
Soja – a geographer and urban theorist – discusses space in relation to justice and the
city, under the guise “spatial (in)justice” (2010). Building on his work, Tonkiss cites design
as implicit in the “inequality, informality and insecurity” of “spatial relations, physical
divisions and social striations” in modern cities (2013: 20). It stands to reason, then, that
understanding design as a modelling activity is crucial to making cities just, as well as
aesthetically pleasing and functioning. It is speculated in this paper that modelling-andmaking provide some of the tools to satisfy the aspiration for spatial justice, and we focus
on developing an integrated understanding of design and geography as natural partners in
this quest.
It seems the time is right for interdisciplinary collaboration between design and geography,
beyond those interested in urban environments. For example, in a keynote speech at the
recent International Association of Societies of Design Research, Chris McMahon asked
the question “What can design learn from geography and urban planning?” This question
has been central to our work in recent years through proactive engagement with
interdisciplinary explorative research and collaboration with human geographers.
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In this paper we explore and depict a basic relationship between design and geography
and propose where this might be further focused. The intention is to establish a framework
for common understanding and shared endeavour following recent collaboration between
design academics and geography academics in the United Kingdom and Brazil. The
collaboration has developed since 2009 with human geographers Dr Ed Brown and Dr
John Cloke. Since then, informal cooperation and funded exploratory research under the
guise of sustainable urbanism provided the opportunity to explore themes leading to
concrete outputs. The most recent collaboration, reported at IASDR 2013, explored “…
novel approaches to cross-disciplinary interaction and collaboration” through activities that
“… stimulate long-term culture change with respect to cross-disciplinary working within the
University” (Harland and Loschiavo dos Santos 2013). With regard to the longer-term, this
paper sets out some disciplinary considerations upon which an epistemological and
methodological foundation for further collaboration may be developed. It is exploratory
and preliminary, pre-empting the ambition to understand what design and geography can
learn from each other, for affective and effective strategies that support an aspiration for
spatial justice.

The interdisciplinary nature of Geography
So far we have spoken of geography from a social science perspective. But if considering
the potential relationship between geography and design in totality, it is necessary to
consider some basic definitions. Geography “ describes the earth’s surface” (Moore 1968:
87) but the term is far from fixed; it means “different things to different people in different
times and places” (Johnston et al. 2000: 304). It has been called “unclassifiable,
‘displaced’, straddling the gulf between the natural and the social sciences” (Gordon 1980:
173) as an expansive and ever-expanding subject that studies people, landscapes,
economics, and ecology contributing a focus on “the character of places” and the
“interaction of people and environments” (Waugh 1995: 6). Simply defined, it divides
between physical and human geography (Hefferman 2009: 5) but more complex is its
divergence into three traditions: physical science, social science and humanities (Clifford
et al. 2009: xiv), each contributing to the subject’s development. Although humanities is
said to be the lesser important, it acknowledges an appreciation directed at the “arts”. This
means geography has a tripartite alignment consisting of: the physical sciences tradition
and the associated scientific methods and philosophical frameworks; a social science
tradition of economics, political science and sociology, Marxism, feminism,
postmodernism and post-structuralism; and the humanistic, cultural and historical study of
human creativity, knowledge, beliefs, ideas, imagination and experience in the humanities
tradition (Harland 2011: 161). Geography spans all three. See Figure 1.

Figure 1: Three traditions in Geography.
This depiction is consistent with a generalized continuum of knowledge domains at which
either end reside the hard [science] or soft [humanities] disciplines, and position other
paradigms [social science] somewhere in between (Donald 1986: 270). The next question
is where does design sit along this continuum?
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Friedman (1997: 54) argues ‘[d]esign sciences are technical or social sciences that focus
on how to do things to accomplish goals,’ distinguished from an ‘arts-and-craft’ approach.
This view of design as a science situates design closer to the hard than soft end of the
continuum. But if considered holistically (i.e. not excluding arts-and-crafts) it clearly
traverses the same three traditions as geography, assuming humanities encompasses
arts based subjects. As an activity, designing is often associated with intention, invention,
planning and making, as suggested by Buchanan (2001) when he states “design is the
human power of conceiving, planning, and making products that serve human beings in
the accomplishment of their individual and collective purposes.” It was understood until
quite recently as the professional activity associated with drawing and envisioning form by
architects, engineers, and other design professionals for clients and manufacturers. But
now design is interpreted more widely, as “the activities of economic planners, legislators,
managers, publicists, applied researchers, protestors, politicians and pressure groups
who are in the business of getting products, markets, urban areas, public services,
opinions, laws, and the like, to change in form and in content” (Jones 2009 [1992]: 78). No
longer is it assumed design requires the ability to draw or envision form: it is increasingly
an activity expressed using different communication competencies.

Design, language and culture
Design has also been discussed outside of this continuum, as a third culture compared to
science and humanities. This positions design not in higher education but in general
education, against the two dominant cultures of science and humanities (arts) (Archer
1976; Cross 2006). It is from Archer (1976: 12) that we derive a basic understanding of
communication in design as modelling, compared to notation in science and language in
humanities. Archer depicts the three in a trilateral relationship between humanities,
science and design, with sub-topics in between. In this, social science is consistently
located on the continuum between humanities and science, though closer to science than
humanities. See Figure 2.

Figure 2: Proposed relationship between Humanities, Science and Design, 1976. Diagram
by Archer 1976, redrawn by Harland 2011.
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In contrast to Archer’s interpretation, and to further complicate the matter, Breen (2005:
97) argues that design is an “in-between” realm appearing to bridge the sciences and the
arts. See Figure 2. This proposes design as containing equal measures of knowledge and
expression through research, practice, creativity and experience. Breen’s depiction also
suggests design has its own values differing from those associated with the sciences and
the arts.

Figure 3: The in-between realm of design. Diagram by Breen 2005, redrawn by Harland
2011.
This “in-between realm” of design, in contrast to the sciences and humanities, is said to
consist of different phenomenon, methods and values.
The phenomenon of study in each culture is
• in the sciences: the natural world
• in the humanities: human experience
• in design: the artificial world
The appropriate methods in each culture are
• in the sciences: controlled experiment
• in the humanities: analogy, metaphor, evaluation
• in design: modelling, pattern-formation, synthesis
The values of each culture are
• in the sciences: objectivity, rationality, neutrality, and a concern for “truth”
• in the humanities: subjectivity, imagination, commitment, and a concern for
“justice”
• in design: practicality, ingenuity, empathy, and a concern for “appropriateness”
(Cross 2006: 2)
Breen’s abridged interpretation of design suggests that it incorporates phenomenon,
methods and values from the sciences and the humanities, but these are perhaps not at
the core of design, more the periphery. They may be appropriated and synthesised to help
form the artificial artefacts that mediate the relationships between humans and the world,
but modelling, pattern formation, practicality, ingenuity, and empathy appear to be at the
core. Design’s relationship to other “cultures” is defined in different ways, either as a
distinct culture, or as an in-between realm.
With a concern for appropriateness, Buchanan (1992) sees it as an integrative activity that
combines the most useful knowledge from the arts and sciences through what he calls the
liberal art of “design thinking.” This seems to focus more on two of Buchanan’s three
components of design mentioned earlier: conceiving and planning, and positions the
making dimension as less important. Yet, when Cross (2011) discusses design thinking
he draws from the established domains of automative design, product design, engineering
design, and architecture, with additional reference to computer software, interaction
design, furniture, textiles, and graphic design: all predominantly form giving activities in
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the service of making. He provides a portrayal of design thinking peppered with examples
of modelling, the “vocabulary, syntax and media for recording, devising, assessing and
expressing design ideas in a given area” (Archer 1976: 13). These are abilities that
designers from an arts-and-crafts tradition develop through their training with emphasis on
aesthetic appreciation, and it is this priority that infiltrates a view of design in other
disciplines. For example, in land-use planning Punter and Carmona (1996: 2) suggest
design is often portrayed as cursory, shallow and for visual appearance, yet they argue for
design as applicable to social, economic and ecological contexts relating to human
behavior, as well as the aesthetic effect.
It should be clear by now that design is both a ‘highly entrepreneurial profession’ and
‘maturing academic discipline’ (Julier 2008: 1) acknowledged for its shift from a ‘skillsbased profession’ to something based more on ‘theory and scientific method’ (Friedman
1997). Design is part of everyday life as well as highly specialized fields such as
‘cybernetics, engineering and the built environment’ (Crouch and Pearce 2012: 1). In this
sense Cross (2011: 3) suggests “everyone can – and does –design.” Like geography,
design is diverse and complex with no single unified definition. It too now spans science,
social science and humanities, see Figure 4, and so called “design thinking” might drift
towards and across each of these broad categories. However, it seems that one of its
defining characteristics is its medium of expression through modelling, and when
geographers communicate their findings in visual form, they then most resemble what
designers also do. In this sense, they are modellers-and-makers.

Figure 4: Three traditions in Design.

Disciplinary similarity and difference
In academia, geography is an established discipline compared to design but is said to
have produced “few concepts of its own, instead picking up notions from here, there and
everywhere” (Foucault 1980: 176). Both span a broad spectrum of interdisciplinary
expertise making classification difficult, and neither figuring in knowledge classification
discourse.
Classifying knowledge may span as few as six categories to as many as sixty (Harland
2011: 153–158). According to Donald (1986), disciplines are grouped in four ways
depending on their philosophical conceptualisation. These are paraphrased as follows:
• promote communication (language, literature and fine arts);
• concerned with measuring and calculating (mathematics and science);
• contribute to the exercise of critical judgement (the social science);
• rationalist (mathematics to determine knowledge from within);
• empiricist (experience and observation for the development of knowledge);
• pragmatist (active transformations of the environment and the active generation
of ideas to solve problems);
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• theoretical;
• practical;
• specific facts and concepts;
• ways and means of dealing with specific knowledge;
• general principles.
(Donald 1986: 268)
Within this range, four levels of analysis are proposed that fit with the “most prominent
dimension” for distinguishing different subject matter as “hard” and “soft” disciplines:
1. the terms or concepts used to describe phenomena;
2. the logical structure of a discipline;
3. [the measure of] truth or validity;
4. the set of methods or procedures used in a discipline.
(Donald, 1986: 269)
Hard and soft respectively determines the degree to which a discipline evidences “a
paradigm or theoretical structure” compared to “content and method” being “idiosyncratic.”
The extremes here align physical science and engineering with the former and arts
subjects such as history and language with the latter.
Disciplinary difference grouping seemingly depends on the context. For example,
research and scholarship at the British Academy bands Humanities and Social Science
closer than indicated by Archer. The British Academy clusters history, literature &
languages, psychology, economics, law, medieval studies, archaeology, classics,
geography, linguistics, sociology, African & oriental studies, theology & religious studies,
philosophy & ethics, history of art & music, anthropology, international relations, and
political studies (Past Present and Future: The Public Value of the Humanities & Social
Sciences, 2010). Archer and Cross both saw arts as humanities, consistent with the way
research is funded in the UK by the Arts and Humanities Research Council. From this we
deduce that the British Academy seemingly favours Literary Arts than Fine Arts, both
reflected by Archer. Notably, design does not feature in the British Academy’s listing, but
is linked to Art by the Quality Assurance Agency in the UK, through their undergraduate
subject benchmark statements for Art and Design (QAA, 2008).

Discussion
The intention of this paper has been to consider the mutual benefit of a closer and more
expansive working relationship between geography and design. The relative position of
these subjects in higher education suggests a complementary relationship, and in the way
Chris McMahon Chris McMahon asks what can design learn from geography, the same
might be said in reverse. Space, and how people interact with place, is a focus for
geography but this is modelled and made through design. Given that both span science,
social science and humanities, the potential synergy is clearly being explored in new ways
that link spatial form, relationships and outputs as design. See Figure 5.
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Figure 5: Geography and design span science, social science and humanities.
Urban planning’s relationship to design is recognised through urban design, whereas
geography and design do not appear directly linked. This presents opportunity for
research because the scope of design encompasses more than urban concerns (although
these are probably the largest and most significant). Space and place provide the link
between geography and urban, but design as a discipline no longer reliant on drawing
adds significantly to this relationship. Design’s initiative is to create change in man-made
things and the urban environment is the largest human creation. The recent emergence of
the megacity is testimony to this, giving rise to the important twenty first century question:
“how do we create a sustainable urban world?” (Leite 2013: 197). These megacities now
form the nucleus of “megaregions” such as the “SãoRio” region (São Paulo and Rio de
Janeiro). (In the case of Brazil, “The crisis of contemporary Brazilian urbanism reflects the
weakness of the system of large-scale ‘strategic masterplans’”(Leite 2013: 207). São
Paulo has grown with problematic urban planning and design, and this has been the case
with its industry, raising important questions about the validity of industrial design and the
“design of industry,” but this is not the concern here.)
Foucault (1986) believed the obsession of nineteenth century to be history, and the
twentieth century to be space, bearing a natural affinity with geography. The twenty first
century seems set to be the epoch of design, the largest and most complex design object
being the city. This leads to the suggestion that “Cities are ‘the’ agenda for the 21st
Century and the challenges are: sustainable development, socio-territorial inclusion and
intelligent management” (Leite 2013: 198). Within this design in all of its guises is central.

Conclusion
With a combined concern for space-and-place modelling-and-making, geography and
design are well placed to link the past, present and future. In this paper we have focused
attention on human geography’s existing relationship to design. Social science has also
been recognized as a useful conduit to link geography and design, and humanities offers
potential to explore design and art. Humanities and the city are also directly linked
historically. Cicero created the word humanitas to talk about the people from Rome that
reached its identity through the Letters and Greek Philosophy, becoming humanus. The
civic humanismus is connected to the ability of acting in the city in defence of its own
interests.
Design and geography have permeable boundaries between the academic traditions that
contribute to both subjects. Geography has established concepts and methods that give it
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disciplinary credibility. In particular, the social-spatial concerns of human geography
contrast and complement the modelling making concerns of design, which has a strong
tradition associated with conceiving, planning and making.
Together, and in the light of sustainable urbanism, social justice, democracy and
citizenship, geography and design most obviously offer pragmatic ways to transform
environments, generate ideas and solve problems. Coupled with communication,
experience, and observation, the two areas may combine in the spirit of inquiry to address
deep questions about urban life. For some, this may veer more towards a concern for
“truth”, for others a concern for “justice,” but perhaps above all must be a concern for
“appropriateness” as no urban environments are the same. Human geography claims to
be concerned with “writing the earth” (human-nature relations) and “writing the world”
(society-space relations) (Cloke et al. 2005: xi). But knowing “how things are brought
about” and “how to do it” are what Archer (1976: 9) attributes to design. From the
perspective of humanism, geo-graphic-design represents a synthesis of socio-spatial
relations with knowledge about how place-making happens. This can be expressed as
space-and-place modelling-and-making.
As sustainable development in urban regions, such as São Paulo, look to satisfy concerns
about democracy, social justice and resilience, the transition from absolute to relational
understanding of space by human geographers is promising for design. Creative capacity
has been fundamental in design since man first started to walk in two legs, suggesting a
potent partnership could and should emerge. This provides much potential for future
research at local, regional, national and international scales.
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Archaeology of the Future
Reconsidering the Place and Nature of Trend forecasting
in Design Discourse
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Abstract
This paper examines the place of trend forecasting in current design debates concerning
the varying notion of design being a change agent and crafting the future, in order to point
to a limited understanding of trend forecasting within these debates. Moreover, the paper
indicates research gaps in the rare examinations of the phenomenon of trend forecasting.
It is almost as if trend forecasting is an invisible force and an intangible phenomenon. Its
directive power remains unrecognized and therefore under-conceptualized in design
discourse. The practice is considered as commercial and thus unworthy for academic
attention. Therefore this paper illustrates briefly the dissemination of the trend forecasting
industry and its trajectory from being merely used for fashion style advice to becoming
political and having effect on major operators of society.
The presented theoretical framework is part of the underlying PhD project: Archaeology of
the future - Inside the culture of trend forecasting. An ethnographic study has been
commenced to explore the phenomenon of trend forecasting and its immanent concepts.
This paper advocates that such a detailed analysis can deliver useful insights to design
discourse by helping to understand aspects of future making, the development of
discursive power and the driving forces behind material culture and change, as well as
contributing to the discussion of changing notions of design.

Keywords
Trend forecasting; futures studies; design debate; change; future;
Current design debates are concerned with the changing notion of design in relation to
how it crafts the future and becomes an agent of change, or else how it is becoming a
discursive and political power. In short, design’s immaterial agency is discussed in design
studies.
Recent conferences have placed the aspect of design as a force for shaping future and as
a change agent at the forefront of their topics. 1 A major discussion point is what influence
design exerts on culture, how it shapes possible futures and by which mechanisms it is
able to implement this influence. At the latest conference of the Academy of Design,
entitled “Crafting the Future”, this issue was explicitly put forward. Mutual understanding
was that design is moving up the ladder from just making things to being a strategic

1

See for instance: Crafting the Future: 10th European Academy of Design Conference, April 2013
Gothenburg (Academy of Design, 2013); International Symposium: Social Design: Public Action. Austria,
Wien. 26.-27.9.2013 (Feireiss & University of Applied Arts Vienna, 2013); Design Activism and Social Change,
Design History Society Annual Conference. 8.-10.9.2011 Barcelona (Design History Society & Julier, 2011);
Negotiating Future – Design Fiction, 6th Swiss Design Network Conference in Basel (Swiss Design Network,
2010);
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resource, which contributes to innovation and change. Design increasingly functions as
decision-making capacity and functional leader.
These conferences reflect on the transition of design practice as it moves from being
reduced to downstreamed style advice towards becoming an upstreamed practice of
cultural creation and a thinking approach to our times, as is evident in topics like “designdriven-innovation” (Verganti, 2009) or “design-thinking” (Brown, 2008, 2009). Today,
design is discussed as - and also aims to be in practice - a force of change, and a driver
and creator of our culture, that is “critical” (DiSalvo, 2012; Dunne, 2001, 2005), “activist”
(Design History Society & Julier, 2011; Fuad-Luke, 2009), “speculative” (Dunne, 2014),
“political” (Duncombe, 2011; Fry, 2011; Markussen, 2012; Wills, 2013), “fictional”
(Bleecker, 2009; Franke, 2010; Midal, 2010; Sterling, 2010), or even “frictional” (Mallol,
2010). In a recent article Cameron Tonkinwise (2014) clearly highlights design studies’
perception of design as being an “art” of change, a practice “sorting out possibilities” and
“making decisions about preferred futures” (ibid., p. 13f). Design studies’ interest is to
understand the making and workings of this critical, political, discursive power, i.e. the
immaterial side of design’s agency.
Trend forecasting - a practice, which innately deals with future and change - is rarely
considered in this context and when it is, then only in a restricted manner. Most design
studies, as well as debates on design and future, do not progress to the idea that the
practice of trend forecasting holds future ‘crafting’ power within itself and thus do not
analyse this practice from that perspective.2 Also, Tonkinwise regards trend forecasting as
a supplemental information source used by design studies to generate evaluation criteria
for design decisions (ibid., p. 17).
Yet does shaping the future not already happen in the form of the visions delivered by
trend forecasting? Does trend forecasting not already change because this practice exists
and is more entangled in our lives and culture than is commonly supposed? Would it not
be worth studying this practice, its inner workings and how a vision, which is a kind of
‘immaterial’ product, is created?
This paper aims to promote a discussion of the place and nature of trend forecasting in
the design debate and opts for an in-depth study of trend forecasting in order to develop
more understanding for processes that create change and future and subsequently enrich
the design debate in this context.
Trend forecasting is concerned with studying the future and producing visions, forecasts
and conjectures about futures. The umbrella term for practices concerned with the future
is Futures Studies (Cole, 2001). The beginning of modern futures studies and future
research dates back to shortly after World War II (Uerz, 2006, p. 257; van der Duin, 2007,
p. 9).3 The objective of these futurologists or futurists is to establish content about the
future, which is why they are also called future content experts (van der Duin, 2007, p.
10). Their aim is to answer the question of “What’s next?” (Saaty & Boone, 1999, p. 111).
These experts can be specialists and focus on a certain field, such as technology,
economy, or fashion, or they appear as generalists concerned with the future in relation to
many fields and topics.
Futures studies today presents itself as a relatively organized practice, with journals,

2

The usage of the word ‘craft’ in this context may seem inappropriate. ‘Crafting the future’ is the title of the
last European Academy of Design Conference (Academy of Design, 2013) and let us assume that design
debate participants follow the idea that the future is something that can be crafted, rather like a designed
object.
3
The growth of futures studies as profession is a relatively young development. However, the fascination with
and attempt to study and foresee the future has accompanied humans throughout their history. Prophets,
oracles, and fortune-tellers have appeared in all ages. For a good overview and description of modern futures
studies development, see chapter six “Die Etablierung der Futurologie nach 1945” of Geron Uerz’s
dissertation “Übermorgen” (Uerz, 2006).
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organizations and education programs.4 Nevertheless, there is still a lack of a general
established understanding about this practice and its subfields, which is mirrored in the
confusing and ambiguous labelling of futures studies approaches (see: van der Duin,
2007). 5 No general agreement on the definitions of the different futures studies
approaches and the corresponding use of these terms has been established (see: Saaty
& Boone, 1999). As a result, the same terms are used for different future-studying
approaches and vice versa. This causes confusion when talking about a certain area of
futures studies - like trend forecasting - because people understand this term as signifying
varying approaches. Consequently, delimitation is challenging but necessary.
A very useful categorization of different futures studies approaches is the classification of
Cole (2001).
Futures Studies Methods and Applications
Application

Forecasting

Envisioning

Polling

Foundation

Data-based projections
using economic,
demographic, or
environmental data, etc.

Theory, current or historical
events, issues, or
imagination

Representative
viewpoints solicited
from participants

Variables

Limited number of
quantifiable items

Selected variables

Diverse variables

Past

Statistical estimation of
historic change

Explanation of historical
process

Experience of
participants

Future

Extrapolation of trends

Stylized storytelling

Survey of participants’
expectations

Outcome

Narrow range of
probabilities for the future

Map of possibilities for the
future

Set of desirable futures

Uncertainty

Statistical uncertainty

Plausibility of overall story

Variation across
responses

Audience

Public policymakers

General Audience

Business and
Community

Fig.1. Overview of futures studies methods and applications by Cole (2001, p. 376)
Cole uses the term forecasting to describe a mathematical, extrapolation-based approach
to predicting aspects of the future. In this category we primarily find futures specialists

4

There are around a dozen scholarly journals concerned with futures studies. Their general aim is to show
methods, theories and developments in the discipline as well as bridge the gap between theory and practice.
Examples of such journals are, for instance: International Journal of Forecasting, Futures, and World Future
Review. Apart from these, there are journals more directed towards the professional forecaster or futurist, or
those interested in their output, such as: Foresight – The International Journal of applied Forecasting.
International organizations concerned with futures studies include: The World Future Society (www.wfs.org),
The World Futures Studies Federation (www.wfsf.org); or country specific institutions such as: The Finnish
Society for Futures Studies (www.tutuseura.fi/english/).
5
We are confronted with a huge variety of different terms describing the practice of futures studies and its
specialization, as, for instance: futurology, futurism, prediction, forecasting, e.g. technology forecasting, future
studies, conjecture, extrapolation, projection, foresight, trend studies, trend research, trend analysis, trend and
future research, futuring, futurist thinking, early detection, and so on.
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concerned with specific fields, such as climate forecasting, sales forecasting, or economic
forecasting, i.e. more a ‘calculation’ of the future. Next, Cole classifies the future approach
of polling, which is related more to marketing research surveys, i.e. indicating future needs
and expectations. As a third category, Cole defines Envisioning, which is based on an
intuitive, storytelling approach to creating future visions, rather than on a more scientific
one as in, e.g., sales forecasting. The made visions are like stories of an envisioned
future, are thus hard to prove and can only be believed. In short, this approach is
descriptive rather than predictive.
Envisioning is the kind of futures studies this paper focuses on. The reason why the term
Trend Forecasting and not Envisioning is still used is that in the creative industries, this
kind of futures studies approach is commonly known under the term ‘trend forecasting’, or
in its specialized forms as ‘color forecasting’, for example. Major players in this field call
themselves ‘trend forecasters’ or solely ‘forecasters’, or use the word (trend) ‘forecast’ to
describe their service and product. 6
The present study mainly relates to the creative industries and innovation business as
trend forecasting’s sphere of action. The trend forecasting under study is applied in
product development and innovation processes and functions as guidance and a
decision-making aid (see: Brannon, 2010; McKelvey & Munslow, 2008). One of its most
original forms is fashion trend forecasting. 7 Trend forecasters claim to be very sensitive
towards changes and detect them before others do. One principal method is constantly
‘scanning’ social, cultural, political and environmental changes happening in the world. On
the basis of their findings, they develop a vision of a future world and deduct forecasts for
certain branches or areas (e.g. fashion, material, interiors, cars, working spaces). These
products (visions and /or forecasts) are sold to clients in the form of books, reports or
presentations with a visual and textual format.
Even within this envisioning kind of trend forecasting, the range of classifications,
definitions, and methods is broad and ambiguous. The spectrum ranges from declaring
one’s approach to be an “Universalwissenschaft” (translation: universal science) to a
nebulous and mysterious positioning of being purely based on intuition.8 This issue makes
this practice less tangible and an easy target of critics.9 Perhaps this is the reason why
trend forecasting stays more offside of the scholarly futures studies community and finds
less reflection in journals.10

6

For instance, Lidewij Edelkoort, who has been working in the trend and future business since the 1980s, and
is one of the most famous and enigmatic personalities in this industry, describers herself on her webpage as
“one of the world’s most renowned trend forecasters” who has “pioneered trend forecasting as profession”
(edelkoort.com, n.d.). Another representatives of this ‘craft’ include, Martin Raymond with his agency Future
laboratory (www.thefuturelaboratory.com ) and his book, well known in the community, entitled The Trend
Forecaster’s Handbook (2010). Note: As there is no commonly established description, the naming or
standards of this practice, and the naming and labelling of the approach in the delimited field of envisioning
trend forecasting, can also vary. In other words, there are many services which fall in the category of
envisioning, but different labels are used to describe the service. Commonly used labels are ‘trend and/or
future research’, ‘future foresight’, ‘trend analysis’, ‘future thinking’. In German-speaking countries the terms
‘Trendforschung’ or ‘Zukunftsforschung’ are mostly used.
7
It can be supposed that the origin of professionalized trend forecasting in the creative industries lies in
fashion industry. For further information on the origin of forecasting, i.e. fashion forecasting, see: GiertzMårtenson, 2006; Mackinney-Valentin, 2010.
8
Matthias Horx, for instance, proposes trend research as an universal science. See: www.horx.com. He is
one of the most prominent German representatives of trend forecasting and coined the term for this practice in
German-speaking countries in the 1990’s. Li Edelkoort, in contrast, is a representative of highlighting the
intuitive approach in trend forecasting. See: www.always-inspiring-more.com/Li-Edelkoort.25.0.html
9
For critiques on trend forecasting, see, for instance, “Zukunftsillusionen: Kritik der Zukunftsforschung” (Rust,
2008), or “The fortune sellers: the big business of buying and selling predictions” (Sherden, 1998).
10
Most journals in the field of forecasting are concerned with Cole’s definition of forecasting. For instance, the
Journal of Forecasting is dedicated to fields such as sales, economic, climate forecasting etc., but not to the
field of trend forecasting under study (envisioning futures studies) within design and the creative industries.
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There are three reasons for focusing on an envisioning kind of forecasting within this
paper and the underlying PhD project, which make this practice suitable for enhancing the
design debate around the future and change. Firstly, this practice seems to be undercontextualized in the design debate and generally under-researched in its contemporary
dissemination and influence, as this paper will show. Secondly, this special field originally
finds most use in design and creative practices (e.g. for inspiration, ideation and
innovation). 11 Thirdly, trend forecasting’s own approach resembles the design approach
as both practices tend to be based on less scientific, but creative methods. A free usage
of diverse disciplines’ methods and specialized knowledge is common practice in trend
forecasting, as well as in design. 12 Designers create an idea of a (future) product
intuitively, by means of selective and unconscious observation (alongside solid research
and know-how).13 This procedure is very similar to trend forecasters’ ways of working:
intuitively and selectively, observing the world and forming a picture of a future to come - a
vision. 14 While the resulting products may differ, their aim and impact is comparable.

The place of trend forecasting in contemporary design
discourse
Within design studies, an upcoming interest in futures studies and its different forms and
implementations is noticeable, especially in the area of design research and design
methods. 15 Within these examinations, futures studies is either used as a methodological
inspiration or a toolbox for the design process, or else the role of trend forecasting in the
design process is described. None of these studies take the analysis a step further to
consider trend forecasting as a phenomenon, which is a creative practice that becomes a
power in itself. Apart from design methods research, the current design discourse on
design and its future capacity does not move forward towards the idea of trend forecasting
holding a power of creation and change within itself.
During the conducted ethnographic research, it became obvious that trend forecasting is
far more than a style-selling-advice practice but having an effect on major operators of
society. This development remains unnoticed by design studies and other theoretical
debates. Since trend forecasting is still regarded as commercial practice, it is not seen
worthy of serious academic attention – a circumstance the PhD project in progress aims
to change.
The conference Negotiating Future – Design Fiction (2010) provides an example of
design’s urge to understand how to create possible futures and of the simultaneous low
estimation of trend forecasting. Design researchers, theorists and practitioners discussed
how design creates fictions, speculations or frictions and therefore forms change and
establishes political impact. Interestingly the phenomenon and practice of forecasting was
not taken into account in relation to design at this conference.

This kind of futures studies is seldom represented in the organizations and journals listed above – again an
indication that this field is standing apart from the general futures studies community.
11
For the role of trend reports in design, see, for instance: (Brunini, 2011).
12
For designer being noted as practice of “disciplinary bricoleurs”, see, Tonkinwise, 2014, p. 6, 14.
13
See, for instance: Fulton Suri, 2008, 2010; Gonçalves, Cardoso, & Badke-Schaub, 2014.
14
Some forecasting and foresight experts claim to actually “design” the future. For instance, Michael McAllum,
founder of the Global Foresight Network, describes his work as strategic foresight and “designing better
futures”. See: www.globalforesight.net/about-mike-mcallum/ („About Mike McAllum“, n.d.).
15
Scholarly interest is mostly visible in the role of future thinking within design, the integration of future
thinking in design education (see: M. Evans, 2011; Irmak, 2005; O’Hara, 2013; Shamiyeh, 2010), or the role of
trends within innovation and design or fashion process (see: Brunini, 2011; Mackinney-Valentin, 2010; Muir
Wood, Moultrie, & Exkert, 2008). The integration of futures studies as a method and theory in design
education is already reflected in educational reality, as in design education programs such as the Master in
Design Futures at the Goldsmith University in London (see: www.gold.ac.uk/pg/ma-design-futures/).
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The attempt of design studies to understand and deliver methods of how to ‘craft’ the
future, is also reflected in Margolin’s article Design, the Future and the Human Spirit
(2007), with the difference that Margolin establishes a rare connection between futures
studies and its use for design. How can designers gain more autonomy, discursive and
practical power, and set the social agenda? In answering these questions, Margolin draws
on the visionary capacity of futures studies when he points to the need for visions: “To
plan effectively in the present requires a vision of what the future could and should be.”
(ibid., p. 5). What Margolin wants to achieve by this connection is to find an answer to his
question: “How does a designer formulate a role as a change agent and determine a
course of actions?” (ibid., p. 5). According to Margolin, futures studies could deliver
information (i.e. visions), so as to be better prepared for the future, as well as tools (e.g.,
scenario method) to aid designers in creating and formulating their own visions.
This paper does not want to diminish Margolin’s approach of taking futures studies into
account, but suggests going beyond this connection. To solely see forecasting as an
information provider of future developments, copying its methods and tools in order to use
them within design, delivers an approvable, but also limited frame. To put it in other
words: not only the designer or client who uses forecasting information shapes the future,
but the practice of trend forecasting can itself be a generator of change, and therefore
holds discursive and political power. This is exactly the power in which design studies is
interested and the power which Margolin seems to be looking for in futures studies and its
subfields.
Understanding how trend forecasting moulds this power and establishes itself as a
normative practice could deliver valuable knowledge beyond the common examination
and use of futures studies and trend forecasting in design. This paper argues that the
whole phenomenon of trend forecasting must be analysed, with special focus on the
principles and salient concepts of this practice, in order to gain more understanding of its
future-making capacity. Subsequently, this knowledge could be placed in the design
debate and broaden the discussion about future-making and change-making practices in
design.
One reason for a low estimation of trend forecasting from this perspective might be that
trend forecasting as such is under-researched. Further, its enlarged dissemination
remains unrecognized; therefore, the next sections will focus on these issues.

Explorations of the culture of trend forecasting
As there are only a few empirical examinations or theoretical analyses of the phenomenon
of trend forecasting, only sparse and partial knowledge of trend forecasting’s cultural role
and agency is available. Most examinations stay on the surface of this profession and
focus mainly on fashion forecasting or remain a commercial critique.16
Ingrid Giertz-Martenson (2006) and Keren Muriel Chiaroni (2009), for instance, explore
fashion forecasting within the realms of creative industries from an ethnographic and
sociological perspective and concern themselves with the seldom-asked question of how
the trend forecasting business operates. Giertz-Martenson regards “fashion forecasting as
an autonomous field of cultural production” (2006, p. 1). This is exceptional in so far as
this position of forecasting had not been seen and attested before. Giertz-Martenson’s
analysis of fashion forecasting is a rare attempt to look behind the curtain of this
mysterious and under-researched industry. However, her conclusion that trend forecasting
is a field of cultural production and cultural capital is not clearly elaborated. Giertz-

16

Besides the examinations of trend forecasting under study and within the context of creative industries and
design, there are explorations of futures studies within other academic fields. See, for instance: (Galbraith &
Merrill, 1996; Henshel, 1982; Masini, 1998; Pfadenhauer, 2004; Piercy, 1989; Rust, 2008; Tiberius, 2012;
Uerz, 2006; van der Duin, 2007).
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Martenson does not reveal more than published handbooks on forecasting already do,
when talking about the inner workings and principles of this discipline.17 We still do not
know how trend forecasting really works and by which means it creates and maintains
discursive power.
The conclusion Giertz-Martenson draws from her analysis of fashion forecasting points to
another research gap. Giertz-Martenson concludes that “forecasters do not create new
fashion trends but can help push ideas that already exist … .” (ibid., p. 9). Apparently,
trend forecasting is seen here as a style advice practice with consultancy status and not
regarded as a creational practice. Giertz-Martenson’s elaboration is suggestive of still
viewing design as being the ruling practice that creates and sets the agenda of the
creative industries. Apart from that, Giertz-Martenson focuses solely on the fashion
industry in her examination. By doing so, she restricts her findings to a limited view of the
phenomenon of trend forecasting and cannot reveal the considerable entanglement and
dissemination of trend forecasting today –it is not anymore a practice only used in fashion,
but spread all over the creative industries, as the following part of this study will show.
Like Giertz-Martenson, Keren Muriel Chiaroni (2009) focuses on the cultural role of
forecasting from a fashion perspective, based on an empirical study. Chiaroni highlights
the fact that forecasting can be synthesised into a practice of selling a lifestyle, which
accordingly, becomes a commodity. Issues such as ‘creating and presenting a way of life’,
or ‘the act of selling and commodification’ are definitely core practices and mechanisms of
trend forecasting, which have to be analysed if we want to understand the impact and
agency of this phenomenon. However, Chiaroni is content with viewing these issues in the
light of a commercial critique, and does not explain them further. Her statements that
“Fashion, like trend-forecasting, needs to sell.” (ibid., p.74) and “In short, it would seem
that the culture of trend forecasting with its lifestyle evangelism is in danger of rebuilding
the cathedrals of commerce … .” (ibid., p.78), make clear that in her view, forecasting is
merely a selling activity under the pretence of presenting a way of life. This brings her to
the conclusion that forecasting is not actually fulfilling “a visionary and prophetic role in
society” (ibid., p.74).
Is that all forecasting is - a superficial selling trick? Chiaroni, although affirming that
forecasting has an important role in our culture, reduces forecasting to consumerismenhancing style advice. She does not advance to the consideration that the phenomenon
of trend forecasting received a life of its own and therefore could be more than just
consulting advice. Again, it becomes clear that trend forecasting is under-researched from
this perspective.
In recent years, more critical examinations of trend forecasting are appearing, contributing
to our knowledge of different aspects of this practice (Fredriksson, 2008; McCracken,
2006; van Montfoort, 2011). This development shows that there is an interest in analysing
this practice. Nevertheless, a holistically, in-depth analysis of trend forecasting by means
of a profound and broad empirical study, which illustrates what trend forecasting is really
doing and ‘crafting’, and how this practice and its immaterial products of visions are
impacting on change, culture and material culture, is still missing. Moreover, forecasting’s
growing dissemination and spread of influence beyond fashion remains fairly
unacknowledged and is not explicitly, or even partly, reflected in academic analyses of
trend forecasting. 18

17

Apart from scholarly examinations of trend forecasting, trend forecasters themselves are publishing books
about their methods and ideas on forecasting, and the importance of integrating and re-considering future
developments within innovation and creation processes. These are mostly toolboxes and handbooks of
forecasting and seldom reflect on the phenomenon of forecasting itself (see for instance: Blakely, 2012;
Brannon, 2010; Perna, 1987; Raymond, 2010; Rousso, 2012).
18
One reason for the under-researched field of trend forecasting is certainly the limited access to trend
forecasting institutions, due to the fact they form part of highly confidential organisations or projects. That is
why up-to-date information and large amounts of data on the trend forecasting business are rarely available.
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The development of the trend forecasting industry
Although the growing entanglement of forecasting in today’s culture took place largely
unnoticed by critical studies, in business it has been widely applied. This section briefly
illustrates how forecasting has changed from being basically style advice within fashion, to
a broadly entangled normative practice disseminated over a wide array of branches.19

The dissemination of trend forecasting
“Increasingly, creative businesses are turning to trend forecasting ….” (Ducan, 2011)
“Trend spotting is the new £36bn growth business.” (Barnett, 2011)
An ever-growing offer of trend forecasting services is noticeable, accompanied by a rising
number of trend forecasters. In 2008, around 1,000 to 1,500 people were reported as
working as fashion trend forecasters, and the “number is likely to grow with the demand
for trend information, driven by competition in the fashion industry” (Sahadi, 2005). Today,
20
the numbers must be far higher. Apart from growing staff numbers, a spread in the use
21
of forecasting services can be tracked in the increase of client numbers. Similarly, rising
turnovers are an indicator of trend forecasting’s growing business in the creative
22
industries.
Another point that speaks for the broader influence and integration of forecasting services
is the acquisition of successful independent forecasting services by larger groups. The
reason given by Fitch for their acquisition of the trend agency Peclers mirrors the
recognized importance of trend forecasting information for the creative industries. JeanFrancois Bentz, Fitch's CEO in Europe, states the following: “Peclers is an important
acquisition for Fitch as Fitch has increasingly moved upstream from traditional tactical
design to strategic consultancy, to advise on the directional question of WHAT'S NEXT?
23
for its clients.” (PR Newswire, 1998). Other acquisitions and integration of trend
forecasting in the portfolio of large groups are visible. WGSN, the online fashion trend
service, was bought in 2005 by a big information service business group, the 4C Group
24
(4C Group, 2013).
“4C Group gives businesses the power to decide. … And, by predicting future
trends, we help our clients to see beyond the horizon, supporting their forward
planning and enabling them to manage change more prudently.” (4C Group, n.d.)

19

This section is mainly based on the analysis of primary material of the forecasting industry, and partly on
ethnographic studies conducted in the last two years in the context of the underlying PhD thesis.
20
If one only takes the staff numbers of the well-established online trend services WGSN, increasing from 400
people in 2011 to over 500 people in 2013, and Stylesight (another online trend service), over 200 people
strong, we can count at least 700 employees. For numbers of WGSN in 2011 and 2013, see: (4C Group,
2013; Barnett, 2011). For numbers of Stylesight in 2013, see: (Stylesight, n.d.).
21
In 2008 the online trend forecasting agency Stylesight was offering its service to 1,000 clients (Miller, 2008)
and in 2011 this number rose to 2,500 company subscriptions, with about 25,000 individual users (Barnett,
2011). In 2013 they have announced on their webpage that they help 3,000 companies and in all 40,000 users
(Stylesight, o. J.). One of the highest numbers of individual users is claimed by WGSN, with around 38,000
users. (4C Group, 2013).
22
Pecleres, a Paris-based trend agency founded in 1970, which noted a turnover of €11million in 2001 (Loyer,
2008) doubled its turnover compared to 1997 (PR Newswire, 1998). In 2010, WGSN reported revenue of
£40million, which marks a growth of 5% from 2009 (Ducan, 2011).
23
Peclers was acquisitioned 1998 by Fitch, a leading international brand and design consultancy, for
£2.2million. In 2003 Fitch was in turn acquisitioned by WPP, the world’s largest communications services
group, probably based on similar reasons. See: (WPP, n.d.)
24
4C Group emanated from Emap (East Midland Allied Press). The price Emap paid for WGSN was
£140million (Barnett, 2011). Today, WGSN forms a separate group within the holding ‘Top Right Group’,
(topright-group, 2014) and enlarged it pre-eminence in the market by acquiring the competitor Stylesight in
2013 (WGSN group, 2013b) as well as MDPclick.com in 2013 (WGSN group, 2013a).
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These observations make clear that business reality rates the integration of future visions
and trends as a prime ingredient for power and change. Consequently, trend forecasting,
as a producer of these futures, becomes an essential player within this aspect of creative
production.
Another facilitator of spreading forecasting’s future visions is the change in the forecasting
industry from printed trend information to online trend information. Alongsinde, trend
agencies, which classically deliver their own trends, forecasts and vision in the form of a
book or report, the number of subscription-based online trend forecasting services is
increasing. 25 The advantage of online trend services compared to the classic book form is
the immediate and global availability, as well as the delivery of far more and constantly
updated content. Consequently, trend forecasting services are far more integrated in daily
creation work and innovation processes (see: McKelvey & Munslow, 2008; theVine,
2011).
Drawing on observations from the empirical study I conducted, both designers and the
staff of trend and innovation departments, often start their day by browsing through online
trend services to draw on inspirations and catch up on useful directions for the next
project on the innovation agenda. Like reading the morning newspaper, integrating trend
information into one’s work-routine is a common practice.

The enlarged entanglement of trend forecasting: from fashion to
politics
Lidewij (Li) Edelkoort, is one of the most prominent, influential, enigmatic and irritating
personalities within the trend forecasting business. Being owner and founder of the trend
agency TrendUnion, she is concerned with foreseeing consumer wants and needs,
thinking about how we will live tomorrow and providing visions of the future. From her
insights, the agency delivers general lifestyle concepts, fashion trends, materials or colors,
which will be prevalent over next seasons. Highly telling is Li Edelkoort’s high presence in
the press, as Fig.2 exemplarily shows.

25

WGSN, launched in 1998, was among the first to offer an online trend analysis and forecasting service
(Dillon, 2011, p. 47). WGSN is rated to be the market leader and WGSN claims on their webpage to be the
“worldwide leader in fashion trend forecasting” (WGSN, 2013).
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Fig. 2. Press review of Li Edelkoort giving a feeling for how much her visions are
integrated and disseminated in the creative industries.
Source: Trend Union Press Book 2011 p. 8-9. www.edelkoort.com/press/
Entering her name in Google releases a flood of articles. This shows how much Li
Edelkoort is entangled in the discussion around creation, vision, future, and change, and
26
that her voice ‘counts’. Li Edelkoort has the attributed status of “oracle”, “trend
27
priestess”, “trend-prophet”, “highness” or “guru”. She is always named as ‘the most
28
important’ or ‘most influential’ forecaster in the world.

26

On the Trend Union webpage, it is highlighted that Li Edelkoort was rated by Time Magazine in 2003 as
being among the 25 most influential people in fashion (edelkoort.com, n.d.).
27
For ‘oracle’ see: (Speakerpedia, n.d.). For ‘trend priestess’ see: (Frenzi, 2009). For ‘guru’ see: (B. Evans,
2012b). For ‘prophet’ see: (Symrise, n.d.).
28
See: Dryza, 2011; B. Evans, 2012a; Schönherr, 2011; Symrise, n.d.
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Fig. 3. Li Edelkoort in her typical ‘priestess-like’ appearance, dressed in long wavy
clothing.
Source: Elisabeth Petermann, Li Edelkoort speaking at the seminar “Gathering”
(20.11.2013, Vienna)
In her role as trend forecaster, Li Edelkoort has more influence than just promoting a color
or a material to come in fashion the next season; her influence reaches far beyond that.
What Li Edelkoort and TrendUnion sell is far more than a collection of materials and
colors. They deliver a story, a whole vision, and by means of various mechanisms and
inner workings, belief is generated in these visions and therefore in the proposed colors
and materials. As a result, their visions and corresponding recommendations become
credible, embraced by leaders in the fashion industry and then integrated into the design
and innovation process. Li Edelkoort emphasises that “there is no creation without
advance knowledge, and without design, a product cannot exist” (Trend Union, n.d., p. 6).
In her opinion, the basis for creation is provided by advance knowledge (or, her visionary
forecasts), followed by design and production.
If the trend information of Li Edelkoort is used in that way, forecasting must be
acknowledged as more than fashion style advice, inspirational information, or the ‘postdesign’ application of colors and materials, but as one of the initiators, directional forces
and drivers of change within creative industries. Drawing on the findings of ethnographical
research, it may also be confirmed that trend forecasting services are integrated into the
design, creation and innovation business in a way that is far more than just add-on style
advice. Trend interpretations, forecasts and visions increasingly define the product and
design brief and determine the direction of the creation process.
To sum up, a shift in the scope of trend forecasting is visible. As the example of Li
Edelkoort shows, trend forecasting exceeds its original fashion advice orientation and a
‘Second Generation’ of visionary-based trend forecasting agencies is demanded and
embraced in the creative industries and beyond. These trend forecasters focus on
generating and selling a general or specified vision of the future and, accordingly,
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applications for their clients.29
This change in the trend forecasting industry is also mirrored in the enlargement and
diversification of clients beyond fashion or other core design businesses. This spread was
highly visible at one trend research agency, where parts of the ethnographic fieldwork
took place. A wide range of clients makes use of their visions and trends: whole regions
and political representatives, bank institutes, hospitals, economic chambers of commerce,
telecommunication businesses, food producers, energy suppliers, hotels. Nowadays,
trend forecasting even leads projects concerned with transforming corporate cultures, or
trend forecasting’s guidance and visions are followed in projects concerned with holistic
future ideas of a country’s society and identity. Businesses often search for trend
interpretation, guidance and answers, as well as for questions that perhaps nobody else,
except for the trend forecaster, dares to raise. This shows that trend forecasting has
penetrated well beyond the product worlds to society as a whole.
There are many more examples and further empirical evidence for the entanglement and
spreading influence of forecasting; for instance, the high representation of trend
forecasters as speakers at conferences, or the emergence of numerous courses in trend
forecasting, trend research and futures studies, as well as the integration of futures and
trend lectures in other courses not dedicated to forecasting. The increased appearance of
trend forecasters, their opinions and trend forecasts in the press are another area where
the spreading influence of this practice is visible. In recent years, it has become a custom
to ask forecasters for their opinions on certain topics and to deliver their opinion as a form
of truth to the public. Trend forecasters are presented as being somewhere between a
genius, a fill-in, sometimes maverick and jester, with something like a ‘star-designer’
status, or even a scientist status. As the scope of trend forecasting agencies enlarges,
they appear even more as advisors to future related questions of general topics displayed
in the press. As a result, trend forecasting becomes an influential opinion and is thus
political. 30

Conclusion
This paper illustrates that trend forecasting is mainly seen and discussed as an
information source and ignored in design’s future and change agent debates.
Forecasting’s directive power remains unrecognized and the effect of this practice on our
culture appears to be an overlooked development, due to the want of in-depth study of the
phenomenon of trend forecasting.
This lack of forecasting’s examination and estimation is considered to be the reason why
design studies’ key figures, such as Tonkinwise or Margolin cannot grasp the directive
power of forecasting and its impact and entanglement in contemporary culture.
Accordingly, trend forecasting’s current impact cannot be fruitfully integrated in current
design debates.
Tonkinwise argues that design studies’ research is insufficiently directed towards nondesign practices (2014, p. 8, 26). A look over the boundaries of design to the
phenomenon of trend forecasting would meet his demand and generate larger
understanding about change agents, practices with directive power on culture, society and
stuff of our time. Concurrently, such an understanding must be accompanied with an
29

The beginning of this shift could be dated back to the 1980s and the publication of John Naisbitt’s
successful book Megatrends, in 1982 (see: Rohwedder, 2009). Naisbitt coined the term ‘megatrends’ and with
that set the direction for the trend industry.
30
In this paper, ‘being political’ is understood in the original sense of politics and its etymological meaning,
i.e., things that concern the public. Being political here is not understood under a governmental or legal entity
perspective, but being political is understood as having a moving and changing influence in society and
culture. For this understanding of political, see, for instance: Latour, 2005; Mouffle, Deutsche, Keenan, &
Jospeh, 2001; Wills, 2013.
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attitude change in design studies and design, i.e. their admission to attribute a discursive,
directive and future capacity to other practises, such as trend forecasting.
The question, which arises in regard to this discussion and the above posed empirical
observations, is as follows: Who is a leading force in the creation and change process? Is
it design? – For sure! However with trend forecasting’s dissemination and shift to a larger
entanglement, this practice is working on the same grounds and with similar means as
design. Imagining by intuition and inspiration, forming a vision and ‘crafting’ the future,
aiming to be critical in order to point to developments in society, creating fictions in order
to change the present, and finally becoming political – all these descriptions are valid for
trend forecasting and design as well.
Clive Dilnot (2013) elaborates in his speech, ‘Crafting the future,’ on the current “Age of
the artificial,” i.e. an age where a multitude of possibilities is the decisive key factor. Within
the speech he turns to Herbert Simons’s definition of design: “Everyone designs who
devises courses of action aimed at changing existing situations into preferred ones.”
(Simon, 1996, p. 111). Dilnot highlights that design has the capacity to change, to move a
field of multiple possibilities into a direction, by devising, and is thus a leading practice in
the age of the artificial. Similarly Tonkinwise (2014) points to the same capacities of
design. Devising means nothing other than creating, making, thinking up something, or we
could say envisioning. Envisioning situations, thus not necessarily things, providing
guidance in today’s world of possibilities and a law to follow - in short mediation - this is
nothing else trend forecasting provides.
Is forecasting a form of design now? Is it perhaps a future form of design, a necessary
practice for which our culture has the need? Is this the reason why forecasting is
spreading and becoming much more than simply style advice, but rather a phenomenon
and a practice with political power? In order to answer these questions, we have to
transcend viewing forecasting from a style-advice, fashion and commercial critique
perspective, or seeing trend forecasting solely as a deliverer of information and method.
Forecasting is more than a commercial practice, which is gathering trends and selling
them. It is a phenomenon of our time and concerns how we deal with the future.
This paper advocates that design studies should include an academic and contemporary
perspective of the phenomenon of trend forecasting in its discourse, in order to find out
more about mechanisms of change, in which design debates are currently interested.
As we have seen in the presented discussion, design strives to be among, or even on the
top of, the leading forces of change in culture and society. Design is discussed to
overcome pure materiality, taking autonomy and acquire discursive power. An in-depth
examination of trend forecasting and a holistic understanding of this phenomenon could
enable us to reflect from other perspectives on shifts in design and deliver broader models
for understanding what designing and impacting on future means. It could expand upon
how the notion of design changes by opening up the design discourse and critically
looking at other practices, such as trend forecasting, in order to re-gauge the position and
relevance of the design practice and design studies’ understanding of design.
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Abstract
Providing an environment in which both radical innovation and continuous improvement
can exist, i.e. an ambidextrous environment, is one of the biggest challenges management faces. While having an ambidextrous organisation is of central importance to the
competitive advantage of a firm, there is limited understanding of how to manage it.
In this article, we are reporting on our research on the design of workspaces and the
relations between design and ambidexterity in innovation. We studied the workspaces as
artefacts in innovation cultures. We analysed relations between users and spaces that
could enable an explorative innovation culture to emerge, and found spaces related to
explorative innovation that coexisted with an exploitative innovation culture in production
in the manufacturing industry.
The results indicate that to develop ambidexterity on an individual level in a culture
dominated by exploitative innovation, one strategy is spatial differentiation. The result
shows that artefacts relating to a culture for explorative innovation in the studied
manufacturing companies are artefacts in a marginalised culture. We present six spatial
characteristics for artefacts in the marginalised culture: undercover spaces, grey zone
spaces, satellite spaces, chameleon spaces, temporal spaces and accession spaces.

Keywords
Workplace design; explorative innovation; ambidexterity; design research; manufacturing
industry
Providing an environment in which both radical innovation and continuous improvement
can exist (an ambidextrous organisation) is one of the biggest challenges management
faces (Harrington, 1995). Although ambidextrous organisation is of central importance to
the competitive advantage of a firm, there is limited understanding of how to manage it. A
gap exists in micro-level research on the underlying mechanisms, architecture, and
dynamics by which organisations can have an environment of exploration and exploitation,
on both individual and social levels (Turner, Swart & Mayor, 2013). In an overview of
space, organisation, and management thinking Chanlat (2006) finds space a key issue for
organisation. However, despite its importance, it has only recently become a central issue
in management thinking (ibid.), and the relation between users, the workplace design, and
innovation in manufacturing production facilities are underexplored. In researching spaces
for innovation in manufacturing companies, we found a possible relationship between
workspace and ambidexterity. In this article, we will report on the dynamics between the
explorative and exploitative characteristics of innovation, on a micro-level, focusing on
users and workspaces in production in manufacturing industry.
Already published results from this study (Schaeffer and Eriksson, 2014, in press), have
shown that a vast majority of the motifs of spaces that employees perceive as hindering
and supporting innovation show good implementation of 5S. 5S is one tool, often used to
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achieve a lean production, which introduces rules in the production units, gives structures
and establishes routines over the placement of material, objects, and people. 5S mean in
English sort, set in order, systematic cleaning (shine), standardize and sustain (Hirano,
1996). In short, when asking about spaces for innovation, we received answers about
spaces and objects for continuous improvement work, favouring routine, good standards,
waste reduction, and accessibility. Spaces that support exploitative innovation were the
dominating pattern in the results. One may say that the above-mentioned aspects of the
findings were expected in an environment directed against lean production.
Here, we will present motifs from the results that diverge from the main motifs. They were
not analysed in Schaeffer and Eriksson (2014). We found motifs with traces of an
explorative innovation culture that show a coexistence with spaces and objects for
continuous improvement.
Accordingly, we are developing research on the design of workplaces and its relation to
ambidexterity in innovation. We are, more specifically, directing our work towards
answering the question: What are the spaces that can enable an explorative innovation
culture to emerge and coexist with an exploitative culture in production in manufacturing
industry? How do employees reason about experiences, values and norms in their work
practices in relation to workplaces supporting explorative innovation?
The result from this study can inform and be developed by decision makers, designers,
design researchers, architects, and users when they are about to plan a production unit
and want to use spatial design to support an ambidextrous innovation capability.

Theoretical framework
Workspace as an artefact in a culture
The design of workplaces is the surrounding culture organised, formed with consideration
to conventional and cultural traditions inherent in the enterprise or organisation. Schein´s
(1984) definition of organisational culture describes different levels of visibility of culture.
The most visible level of culture, according to his theory, is the artefact, which includes
written language, the physical space and layout of organisation, and the overt behaviour
of individuals. Less visible are values, which represent the unspoken rules the members
are expected to understand by themselves and are thus a sort of standard for expected
behaviour. The unspoken rules are often indirectly visible in the way, for example, a space
is organised. The third and least visible level of culture is the underlying assumptions,
which are beliefs and habits of perception, thought, and feeling that are taken for granted.
According to Schein (1984), the organisational artefacts and values can reveal information
about the underlying assumptions.
Schein’s theory was useful for our research because we are exploring the relationship between physical space and aspects of cultures for innovation such as values, rules,
thoughts, thinking, actions, and feelings. Schein’s definition of organisational culture
suggests it is natural for a culture for exploration to create different artefacts than a culture
for exploitation creates. When studying the artefacts, we can learn about the dynamics
between exploration and exploitation culture.
Additionally, in this study the perspective of physical space and artefacts in the spaces are
seen as tools in use in every day work life and processes. Heidegger (1927/2010) regards
the use of the tool as the basis for our understanding of them. The tools are involved in a
meaningful context, and are given to us in different modalities of being, which can be
described by Heidegger’s concepts of ‘presence-at-hand’ and ‘ready-to-hand’ (1927/2010
p.70ff). In working we use tools, for example, without reflecting about them and, according
to Heidegger, we do not even see them when they are in ready-to-hand (1927/2010 p.
73f). The unseen relationship has to be shaken to become visible. In Heidegger’s thinking
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about things, an interruption can make a whole life world become visible, ‘become
present-at-hand’ (Polt, 1999). According to Heidegger (1927/2010), in the practice of work,
things are understood in a tool-complex within a space where the things can refer to one
another and the multimodal lived experience.

Ambidexterity in innovation
In previous research, innovation is often classified as exploratory or exploitative.
Exploratory innovation has a character of radical change and great risk and exploitative
innovation has a character of incremental refinement of existing products with minimal risk
taking (Jansen, Van den Bosch & Volberda, 2006). Exploration and exploitation have
implications for culture, structures, capabilities, processes, and strategies since they demand significantly different things from these aspects of organisation (He & Wong, 2004).
The characteristics of a culture for explorative innovation include detailed searches,
heterogeneity, variation, risk taking, experimentation, play, improvisation, flexibility,
discovery, organic structure, loosely coupled systems, external input, breaking of patterns,
autonomy, uncertainty, openness, novelty, and complexity (He & Wong 2004; March,
1996; Peschl & Fundneider 2012; Turner et al., 2013). In the exploratory innovation mode,
innovating and creating new knowledge cannot be managed in a mechanical manner.
Peschl and Fundneider (2012) suggest developing an enabling context in which the processes of creating new knowledge and innovation can emerge and the physical space
and the mindset are part of the context.
Exploitation, on the other hand, has the characteristics of mechanical structures,
refinement, efficacy, selection, implementation, execution, mechanistic structures, tightly
coupled structures, path dependence, routine, control, bureaucracy, and rules (March,
1996; He & Wong, 2004; Turner et al., 2013)
It is challenging to incorporate an explorative-enabling context of cultivation, facilitation,
incubation, and enabling in a context dominated by a controlling culture. According to
Raisch, Birkinshaw, and Probst (2009), the companies that find ways to do it, the
ambidextrous companies, are the most successful. A coexistence of both incremental and
radical innovation cultures will ‘encourage growth of an “ambidextrous innovation”
capability’ (McLaughlin et al. 2008 p. 319). We will present tension pairs presented by
Raisch et al. (2009) how ambidexterity can be developed. The first pair is differentiation
and integration. A company has a strategy of either separating exploitative and explorative
activities or integrating them. Moreover, the integration of ambidexterity can take place on
an individual or organisational level. Some studies indicate that on the individual level,
ambidexterity is rooted in the individuals’ ability to explore and exploit (Raisch et al. 2009).
At the same time, the individual dimension of ambidexterity is difficult because it demands
that a person inhabit two ‘thought worlds’. Innovations require insights from a variety of
specialities, in other words, different thought worlds (Fleck, 1979; Dougherty, 1992). In a
company, different departmental thought worlds with different bases of knowledge face
obstacles to easily sharing ideas. A central idea or action presented by one person can be
view as meaningless by an employee in another department or another thought world
(Fleck, 1979, Dougherty, 1992). Adler et al. (1999) discuss how production workers and
the whole organisation at a plant combined, on an individual and organisational level,
continuous improvement work with parallel organisational structures, for example, quality
circles and pilot teams. These parallel organisational structures are called ‘tactical’
differentiation by Raisch et al. (2009). What is interesting in Adler et al. (1999) from the
spatial perspective is that in a description of this tactical differentiation there was an
implicit kind of spatial differentiation. One informant mentions an artefact as sign of being
part of a new group. ‘I’m on the Pilot team now. I´ve got a desk’ (Adler et al, 1999 p.56).
The spatial implications of tactical differentiation are not developed further in Adler et al
(1999).
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The tension pair of internal and external perspective is important; social networks are
important where strong ties are needed to integrate knowledge, and bridging ties is
needed to access diverse and new knowledge (Raisch et al., 2009).
To analyse the material, we created categories based on previous research on explorative
innovation, to find which places related to characteristics of explorative innovation in a
lean environment and in the informants’ thinking around the places (see Table 2).
Table 2: Dimensions defined in order to find occurrences of motifs in the material with
connection to an explorative innovation culture
DIMENSIONS

SOURCE

Openness

Peschl & Fundneider (2012); Ekvall, (1997); Mc Laughlin et al., (2008)

External input and Weak ties

Turner & Lee-Kelley (2013); McLaughlin et al. (2008); Chesbrough,
(2003)

Informal communication

Fayard & Weeks, (2011); Dixon, (1999); Allen & Henn, (2007); Ekvall
(1997)

Play and Improvisation

Leonard-Barton & Swap, (1999); Fayard & Weeks, (2011); McLaughlin et
al (2008), Ekvall (1997)

Incubation

Leonard-Barton & Swap, (1999); McLaughlin (2008); Peschl &
Fundneider, (2012)

Permission

Peschl & Fundneider, (2012); Fayard & Weeks, (2011); Ekvall, (1997)

Method
The study of the relation between values, experience and artefacts in manufacturing
industry calls for a method that makes understanding the values and experience of
spaces and objects in use come forward. Methods from ethnography are increasingly
used in design research (Rose, 2012). Design ethnography has been used in participatory
design projects to provide understanding of user values and experiences (Ylirisku & Buur
2007). It has also been used to understand ‘the particulars of daily life in such a way […]
to reduce the probability of failure specifically due to a lack of understanding of the basic
behaviours and frameworks of consumers’ (Salvador & Andersson, 1999 pp. 35-41). We
used an interview method, the photo-elicited interview, which puts the focus on the lived
experience of the workspaces and the everyday experience of work in relation to innovation. Photo-elicitation was originally an ethnographic method (Ball & Smith, 1992). In line
with ethnographical research tradition, we chose to take into consideration all motifs
photographed. It means that even if a motif is rare, the phenomenon exists as a part of the
culture (Wolcott, 2008). The study was done at four manufacturing companies (Table 1).
Table 1. Companies, sectors, informants in the study
Business sector

Number of employees
in local unit (worldwide)

Informants in the
study

Company 2*

Steel refinement

45 (0)

11

Company 3

Steel refinement

70 (0)

4

Company 4

Fluid handling

210 (16 050)

4

Company 6**

Truck parts

850 (110 000)

5

*Company 1, a design and innovation consultancy are omitted here since that business sector is out of scope for the article.
**Company 5, was part of a pre-study developing the use of method.

Photo self-elicitation interviews were done with 24 employees between 2011 and 2013.
We wanted both the managerial and the shop floor workers perspective on spaces and
innovation, so 8 informants on the managerial level (two in each company) and 16 on the
operator level in production were chosen for the study. Companies 2 and 3 were chosen
because they had started an implementation of lean production and were interested in
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both radical innovation and continuous improvement. They were also examples of small
companies delivering parts and providing service to other companies. Companies 4 and 6
were chosen because they have standardised ways of working, with continuous
improvement being the way to improve production, and the units studied are parts of a
multinational concern.
Each photograph had several possible readings, therefore, we introduced the use of a
written follow up and an interview that invited the informants to describe what they had depicted on the photograph and why. The things found in the photographs were ‘conditioned
to the cultural knowledge the viewer brings to the viewing’ (Ball & Smith, 1992, p.18). An
analysis of visual material is not stronger than the strengths in the categories because the
categories themselves contain the substance of what was investigated (Ball & Smith,
1992). Since we choose to create categories from previous research, the categories are
wider and deeper than the motifs we found in our material, and that we chose motifs that
had at least one category in them.

Result
In the empirical material, 215 photographs, 1075 keywords, and 24 interviews, twelve
motifs were found that could be connected to characteristics of a culture of explorative
innovation. The motifs were coffee rooms, an aquarium, an illegal meeting place, a lounge
area, a chat beside a machine, a telephone, cars, an office unit in an office and two
meeting spaces in production, an invitation to a Christmas party and an empty reception
area, boring conference rooms and a corridor. We will present findings around the motifs
of coffee room, cars, the illegal meeting place, empty reception and a corridor.
Table 5: Motifs with characteristics for explorative innovation
Motif
(amount of
photographs)

OPENNESS

Coffee room
(11)

✓

Illegal
meeting
space (1)

✓

Aquarium
(1)

✓

Lounge
area (2)

RISK
TAKING

EXTERNAL
INPUT AND
WEAK TIES

✓
✓

✓

Production
at night (1)

✓

Telephone
example (1)

✓

IMPROVISATION
AND PLAY

INCUBATION

✓

✓

✓

✓

PERMISSION

✓

✓

✓

Beside
machine (2)

INFORMAL
COMMUNICATION

✓

✓

✓

✓

✓
✓

✓

✓

✓

✓

Car (2)

✓

✓

Office unit
(2)

✓

✓

Christmas
party (1)

✓

✓

Empty
reception
(2)

✓

Corridors
and boring
conference
room (10)

✓

✓
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✓
✓

✓

Motifs with characteristics of an ecology of openness
The coffee room, invitation to a Christmas party, aquarium and conversations beside
machines were motifs with characteristics of openness. The coffee room, will be used to
exemplify those motifs, occurred in empirical data from workers on the floor and managers
alike. It seems that during the coffee break, the coffee room has at least four
characteristics of explorative innovation: ecology of openness, no forced change, informal
communication and loosely structured organisation.
The coffee room belongs to the workspace but offers openness, spontaneity, and
possibilities to talk about work or other subjects. It is a ‘common meeting place for all
different functions and roles’ (Interview with informant 6.1, working at managerial level in
production in Company 6). Informant 6.1 photographed both the coffee room at shop floor
and examples of combining an improvised temporal coffee room with an improvement
meeting. A reoccurring characteristic in the description of the coffee spaces was
spontaneity, a spontaneity that concerns when to go there, what to talk about, and the
possibility of finding the right people. It is spontaneous in contrast to the fixed times for
improvement meetings or activities when working with the continuous improvement work
and production.
Informant 4.2, who worked on managerial level in production in Company 4, talked about
‘relaxation‘, ‘community‘, ‘sharing thoughts‘, ‘joy‘ and ‘comfort‘ in describing their coffee
space, a table within an open office space in a unit of production engineers (see fig. 1).

Figure 1: The motif of a coffee area. Photograph by I 4.2.
On the wall, (here masked with white squares) three maps showed the area outside the
factory and some diagrams and printouts of sketches of parts in the production. There is
little coherence in the choice of material or colours scheme in the area and the office
surrounding it. Those who use this area are 13 production technicians and Informant 4.2
(their boss). The operators drink their coffee on the shop floor.
Informant 4.2 said it is interesting to sit down and listen to the discussions, and that he
learns a lot about what is going on. He said that it can sometimes be a ‘hell of interesting
discussions‘ and that he gets away, away from his screen and his computer. He sits down
and it is relaxing, and someone present an idea and then the discussion gets rolling. He
described this part of the office, when used for breaks, as a giant forum for ideas.
J: What is it that makes the spaces comfortable, as you wrote here?
I 4.2 It is the fact that you move from your [computer] screen. It is a feeling
of leisure time in some way. The nice feeling of comfort makes the people
around the table to come up with a half-weird idea that you never dare to
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take up at a meeting. If you don’t have a sound ground for your idea at the
meeting you may chose not to open up. But in this circumstance there is a
greater tolerance and greater feeling of security.

In Company 3, a shop floor worker, informant 3.1, also choose to take a photograph of a
coffee room.
He talked about innovation as problem solving, frictionless flow, optimisation and to do
things right away. He was expressing a rational view of working life in production, a
working life disconnected from the parts of life that include feelings, thinking and actions
that do not immediately pay off economically.
When talking about the photographs, it seems that in this rational thinking, there were still
connections to another thought world, what he called ‘the soft side, about feelings and
experience … about our existence’. He portrayed the coffee room as the source of
reflection and thinking – and he said that the reasoning could support innovations. He
mentioned relaxation, caffeine, reasoning, team spirit, and safety. Twelve employees were
using this space to have a coffee on the shop floor. In the interview, Informant 3.1 said
this space gives a ‘home’ feeling because it acts like a home base for the team and that
provides a feeling of safety.
Our interpretation is that the coffee room is a space that marks a culture of values,
artefacts and thinking that is different from the values, artefacts and thinking in production.
To use Heidegger’s terminology, the coffee room is in the informants’ experience in use, a
tool for relaxing and reflecting on the work itself or for having a chat. By participating in the
study, the informants started to reflect over the coffee area and the place and objects
became present-at-hand, and the experiences and associations around the spaces
started to come forward.
Production was in the mind of informant 3.1 about rationality. The coffee area is a space
that connects the rationality in the working sphere with the word ‘home’ and
reminiscences of another sphere, the private sphere. The coffee room, at the shop floor, is
called the ‘home’ base. Here is the safety and relaxation that can produce new ideas,
according to informant 3.1. The coffee room seems to allow for ambidexterity on an
individual level in a production unit, which is a difficult state to achieve because it demands that one person inhabit two thought worlds (Dougherty, 1992). A space like a
coffee room might help an individual handle ambidexterity because it provides a different
physical space with artefacts, thoughts and values that help a person to switch between or
separate two thought worlds, contrasting the exploitative innovation culture with the
culture of exploration. Here, the physical space is a way to support or protect might be
more suitable, the two thought worlds.
The physical objects create a barrier, which protects a moment in time, time for an
informal conversation. The coffee breaks are a part of the company organisation, but not a
part of an overt strategy for improvement of work, so the breaks are not working as a
tactical differentiation on an organisational level (Adler et al., 1999). They are instead an
emerging spatial differentiation between two innovation cultures.
The little coherence in the choice of material or colour scheme was typical for all the
images of coffee rooms. In the lean culture of the companies, it is important to reduce
waste and not to create waste, which creates an incentive to use what they have. The
furniture is not valued for communicating a design style; it is there for its function. There
are, thus, similarities between the relation to objects in production and in the coffee room,
which can contribute to the relaxed feeling. To provide a sense of security, the furniture
and the objects in the spaces cannot be too different from the ways of thinking about
objects and workspace in production. The coffee room has here a function-based design;
the things in it are the things that are used and primarily chosen based on their
functionality. On the other hand, there are also differences from the production unit. In the
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production area, the 5S directs the placement of tools and machines; we found no
indication that the 5S has entered into the placement of artefacts in the coffee rooms.

Motifs with characteristics of external input
A few examples of spaces were connected to external input, (besides the already presented coffee rooms that show some examples of external input): a telephone conversation, a lounge area, a photo of a reception area, production at night, two images of cars
and corridors in production. Those motifs were either embracing external input or closing it
out. External input is important to developing new ideas and internal input to the
dissemination of ideas. External input is important for innovation, when it creates
connections between different thought worlds.
The motif of the reception was photographed by a storage worker at Company 2, who had
worked over 10 years in the company (informant 2:1). The reception area consists of a
small space immediately to the left of the entryway to the building. It is easy to pass by
without noticing it. In the photograph, the reception area was empty, and the furniture was
a visitor’s chair in dark wood with light blue seat, probably from the late ’90s, two tables in
a light wood colour with white legs, which were put together, a computer screen, and a
computer with its back towards a visitor. There were some documents, a waste bin, an
office chair, and shelves in wood laminate, one empty and another filled with binders. In
the opinion of informant 2:1, the area did not support innovation, because it did not take
care of the relation to the costumer. ‘This is an empty reception, here I thought that when
you come in you expect someone to meet you there; but I don’t know, it was just a
thought…’ [the informant sounds unsure, as if it was not possible to bring up this kind of
perspective in the interview]. Encouraged by positive feedback, she continued and said
this was the first impression people had of their company: it was black and the light was
out.
Informant 3:3, the owner of company 3 and the production manager, took a photo of a car
that was also connected to external input. He said that a great many people telephoned
him, but he had no strategy for choosing whether a contact was important. He said if it is a
bad day he says no to everyone trying to give him external input via the telephone. He
said he thought of new ideas about production at night, when he goes into the production
area when it’s calm, or when he drives his car. He described the car as a good place to
come up with new ideas because it is comfortable, has music, and brings him to new
places. There also is a sense of acceleration and he has time on his own.
Informant 4.2 took a photo of a car that was also connected to freedom of thought. He
said that a car is a good place for two people to discuss solutions without being disturbed,
especially if they are going to their job. They can talk calmly, discuss solutions and come
up with new ideas.
I 4.2: For me it is a really good way to take the car, something starts rolling,
it is a movement and … I don’t know ... focus … you becomes focused,
you have no one else to take care of for the moment, undisturbed, you are
away from work, it creates a distance. You cannot do anything about what
is happening at work right now. If I sit here with you right now, maybe
something is happening outside, then I must interrupt the conversation and
leave, that part is wiped away.
JS: And then you wrote … impressions?
I 4.2: Impressions, things that you see when you are driving, I have a hard
time to explain it, but I can feel it when I am in the car. You drive by
something and it activates a thought. I don’t know. Impressions that activates some kind of idea-hormone in the head. It starts something more
then in here, with these walls. I know exactly, nothing happens. When you
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go by car or by train, I think that is a really innovative environment, to sit in
a car and travel.

Two examples, each (from two different companies) were used to illustrate the corridors in
the production units as hindering innovation because they did not allow for external input,
which, in the view of the informants, created new thinking. Informant 6.2 described the
environment as the alley of sighs, a boring environment that had nothing to stimulate new
thoughts. He commented on the square forms in production of all the storages units and
passages and said that ‘design of production tells you to be square and to work, work,
work’.
In the empirical material there were few spaces for external input, and few workers and
managers did naturally connect innovation with places for external input. Informant 2.1
was not sure if the reception area really could have something to do with innovation. Still,
the informant chose to photograph it as hindering innovation, referring to external relations
to customers and called the entrance dark, giving an impression that it was not open to
visitors and customers.
In the case of the car motif, it seems that stress makes external input hard to handle in the
office and the production area during the day. Being in a car provides time for reflection
and a balance between internal and external input. The car becomes a refuge where new
places, music, and comfortable seating could lead to new ideas. The car is external to the
factory; it is an enclosed structure that can accelerate to new places provides a space that
the informant did not find within the factory. The car is moving away from the factory; there
is a need for a physical separation to go into another mode of thinking, which other
examples show is not possible in the production environment.

Motifs with characteristics of risk taking
We found an example of risk taking, a space that informant 6.1 called an ‘illegal meeting
space’. It was a table and some chairs in the production unit in an unapproved area. The
informant said it was a space without expectations, it was spontaneous, illegal, had no
limitations in the sense that ‘you are not expected to deliver, so then you deliver [ideas]’.
The production unit was in a highly standardised company that set the rules for the placement of things. Having everything in its place is an important way to organise objects in
lean production, which is dominated by standards and rules. Here the rules for placement
were violated and in the thought world of the informant become ‘illegal’. This space, which
was created on the users’ initiative, forced itself into the dominant exploitative culture and
while, it was not approved by management, neither was it taken away (informant 6.1).

Discussion
The employees did not photograph many motifs that could be a part of an explorative
culture. This could be explained in different ways. In the introduction, we mentioned
theories about the meaning of unspoken roles and how they might affects the working
space (Schein 1984). In manufacturing, in the production units studied, the hidden cultural
conventions and the explicit culture of continuous improvement work, strongly affect the
design of the factory and other workspaces. Additionally, the production unit may offer few
opportunities or support for employees to create their own mental space and time for more
explorative innovation activities because the unit can be dangerous place and people
have to pay attention to avoid being hurt.
One criticism of the study is that examples in the factory of spaces for explorative
innovation may not have been photographed; in other words, the method used may have
missed important places for explorative innovation. However, even if such places exist
they are not coming forward in the material. To use the notion of thought worlds (Fleck,
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1979; Dougherty, 1992), we interpret our results to indicate that an employee in a thought
world dominated by the central idea or action of exploitative innovation are less inclined to
view spaces for explorative innovation as having meaning in relation to innovation.
For our informants, workshop and offices are spaces of doing and not of materiality, which
could make it hard for them to reflect over a workspace and its relation to innovation. The
perception of space is multimodal, but it does not necessarily lead to reflections on its
materiality or the spaces relation to improvements or innovations in everyday work,
because the employees do not see the spaces and objects materiality when experienced
as 'ready-to-hand'. However, the camera and the interviews introduced a way to reflect on
the design and materiality of the workspaces, a new way of reflecting on the spaces as
‘present-at-hand’. Experiencing the space from inside could be related to Heidegger’s
concept that in the practice of work the employee understands things as part of a toolcomplex within a space where the things refer to each other and experiences, feeling, and
thoughts, thus, constitute the cultures.
Another reason why the employees did not photograph many artefacts that could be a
part of an explorative culture is the difficulty of developing and handling ambidexterity. The
few examples indicated that there is a separation between exploitative and explorative
activities in company structures. In other words, the culture of explorative innovation is not
prioritized in production, though radical innovation might be driven by explorative
innovation in some other department, for example, the product development department.
The examples of motifs that relate to an explorative culture are interesting from the point
of view of ambidexterity because they show how two different cultures of innovation act to
coexist. The way in which coexistence is lived and experienced from the perspective of
individuals makes the relation between integrating and separating explorative and
exploitative cultures come forward. The results indicate a complementary strategy, here
called differentiation, which makes it possible for the two thought worlds to be integrated
in one individual. The differentiation is on the spatial level in the organisational structure in
production. The findings in this study point to a spatial differentiation between spaces for
explorative culture and exploitative culture. The spaces and objects related to the
explorative culture are artefacts within a culture that are marginalised. We argue that they
can coexist in the factory within a dominating culture of exploitative innovation because
they take on different characteristics when used: undercover spaces, grey zone spaces,
satellite spaces, chameleon spaces, temporary spaces and accession spaces (see Fig.2).
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Figure 2: Six different characteristics of use found in the material, of spaces for explorative
culture that coexists in the factory premises within a dominating culture of exploitative
innovation.
The result from the study indicates a need for spaces that provides protection for the
individual and group that want to develop an explorative culture in an exploitative. The
lean system developed for exploitative innovation is transparent and controlled and as a
result does not offer a lot of possibilities for spaces supporting an explorative innovation
culture to emerge. We see transparency and integrity as a central point of the spatial
design and management of explorative innovation. From a design perspective, the
interpretation of the results into strategies or guidelines for solutions is delicate because to
culture for explorative innovation does not thrive in being managed in a controlled,
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mechanical way (Peschl & Fundneider, 2012). One recommendation could be to create
spaces enabling explorative innovation in a participatory design process and in that
process identify undercover spaces a spaces that enables a culture for explorative
innovation, make grey zone spaces strategic, identify and support the use of chameleon
spaces, encourage satellite spaces to emerge, provide spaces easily reconfigurable, and
identify and explore the spaces with a potential for reinforcing external communication.

Conclusion
This study highlights the lived experience of production units and shows individual
attitudes to workplaces and innovation. The results show that in a culture of exploitive
innovation, there are places that enable a possible coexistence with a culture for
explorative innovation.
The results indicate that employees tend to practice what we call ‘spatial differentiation’ to
be able to hold two contradictory cultures in a workplace, where one culture is dominant.
We found six forms of characteristics of the use of spatial differentiation that support
ambidexterity on the individual level: undercover spaces, grey zone spaces, satellite
spaces, chameleon spaces, temporary spaces and accession spaces. One implication for
design practice, research and industrial management is the challenge to redefine the
notion of ‘the innovation lab’ and to take into consideration emergent spaces for
explorative innovation in all parts of the organisation. The pattern in the characteristics of
the use of spatial differentiation has to be followed up by future research. One interesting
direction for future research is to study if the results translate to non-manufacturing
companies.

!
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Abstract
A “Community of Practice” is defined as a spontaneously formed group that has
common goals and discusses how to solve them. This paper presents an exploratory
research on how to assist these groups through a design method. In this research,
we applied a design-synthesized method named KIT DESIGN (ROSSETTO, 2013) to
a group of cyclists in Porto Alegre, Southern Brazil. This group was chosen because
it is part of a worldwide movement that has been dealing with contemporary mobility
culture problems in cities where mobility needs to be rethought in terms of more
sustainable practices. During the research some valid aspects as well as some
difficulties of the design method application were found. Lastly we suggest the need
for future research into ways to promote a better approach for Communities of
Practice to help solve everyday problems through a design method.
Keywords
Cultural Innovation; Strategic Design; Sustainability; Communities Of Practice.

Introduction
This paper presents an exploratory research on how we can help spontaneously
formed groups that try to solve common everyday problems. These groups can
sometimes be classified as “Community of Practice” (CoP) (Bettiol et al., 2011).
CoPs have members with multiple backgrounds and abilities, which makes them
suitable to develop projects to solve real problems experienced by them in their
everyday lives.
However, the solutions they find might take up too much time or end up with
unsatisfactory results if there is no method to guide them. The lack of a method for
solving problems can be one of the main reasons why the group has difficulty
pointing out and implementing effective solutions. In this sense, we established a link
between Communities of Practice and design. In order to help these groups to create
more effective strategies, both for the group itself and for the society they are in, we
decided to apply a design synthesized method named KIT DESIGN (Rossetto, 2013)
with a cycling group in Porto Alegre, Southern Brazil.
This cycling group was chosen because it is part of a worldwide network that tries to
solve the issue of sustainable mobility in cities and so deals with complex problems.
The members’ common goal is being respected in the traffic lanes and getting a
permanent space among the other means of transport. These complex problems
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come from the lack of sustainable mobility culture and structure in the city. So a
design method was proposed as a solution.
The method on which KIT DESIGN is based is the metadesign concept as a platform
for research and question what actually needs to be designed from a Strategic
Design point of view (Celaschi, 2007). The method has creative stages followed by
synthesis stages that allow insights and propose solutions. The steps in KIT DESIGN
are objective propositions on how to make a complete problem solving process
friendlier to CoP users. Therefore this research reflects on the metadesign platform,
translated into a toolkit, applied to the cyclists’ CoP. As it is not possible to work with
all the community members at the same time, the method also allows working with a
sample of the group to represents it, since the cyclists CoP is network based.

Networks and Design as a Sustainable Strategy
Castells (1999) states that the network plays a central role in his characterization of
society in the information age. "Networking is a set of interconnected nodes. A node
is the point at which a curve crosses another curve. Specifically, a node is dependent
on the type of concrete networks of which we speak "(Castells, 1999, p.566). Nodes,
connections and the collectivity that form a network are common characteristics of all
networks. The cyclists’ CoP as a network also has this configuration. Its difference is
the fluidity and changeability that create new opportunities for connections. With
strong links, intermediate links, weak links and structural holes among its members,
an elastic capacity of increase or decrease in size quickly arises due to the network’s
internal communication with external actors.
It can be said that the absence of connections or structural holes is important
because it creates opportunities for new connections or facilitates intentional bond
disconnections (Powell; Grodal, 2005). According to Gladwell (2009), people often
assume roles within a group according to their skills. In the cyclists’ CoP, the roles
are much more fluid: leadership, for example, is not unique and permanent, allowing
functions to flow between CoP actors who share leadership.
In design we often work in groups in order to have multiple points of view on
decision-making project situations. The CoP’s members can also be part of other
networks, and are not limited to a single organization. In this situation the designer is
described in literature as a mediator in the project network (Celaschi; Deserti, 2007;
Celaschi, 2008; Franzato, 2011). The designer can help by presenting decisionmaking methodologies to organize the project’s problem solving process according to
the design way of thinking.
The design problem-solving process generally goes through the same steps:
problem-finding, problem-setting, problem-solving and the solutions’ spreading
(Celaschi; Deserti, 2007, p.23). The learning generated from such co-evolution
between the problem-space and the solution-space (Dorst, 2006) can be further
presented to show that the design driven process enhances the “surprises” that
occur during the process. Schön (2000) introduces the concept of reflection-in-action
to justify that tacit knowledge becomes explicit during our actions. The "surprises" or
unforeseen situations that occur during this process can generate opportunities, new
knowledge and learning. The relationship of tacit knowledge from past experiences
and the simultaneously obtained experiences and analogies between these
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experiential groups became the explicit knowledge: relational and sequential
information connected to new concepts (NONAKA and KONNO, 1998).
Following the spiral of knowledge of Piaget (PIAGET, 1977 apud BECKER, 2009)
there are moments of empirical abstractions and moments of reflective abstractions
in learning. What is interesting for the design study process is that actions are often
preceded by theoretical development or thinking of the individual/group as a whole,
which depend on experiences and form a growing spiraling cycle.

Methodology Synthesis and the KIT DESIGN
A qualitative exploratory survey was conducted with CoP members in order to allow
them understand how design can help a CoP. Several design strategies would be
applied to help the CoP. The scenarios building (our strategy), however, has its base
in changing mental models, and for this reason we tried to focus on the process of its
construction. The scenarios building can be done by linking plausible trajectories
between present and future pictures. The picture can be initially formed by a story or
narrative that expresses the vision of that future. This process is transformed into a
knowledge network, in a systematic thinking. It produces creative and innovative
culture interpretations. In addition to the method, the possibility of a spontaneous
solution being generated, which may contribute to the process, should be taken into
account.
To conduct this investigation we formed three groups of volunteers (G1, G2 and G3)
with maximum of three members each (G1a, G1b, G2c, G3e, G3f) and in each group
we considered the designer as the third member. The groups went through a twostep project (Step 1 and Step 2). Each step was conducted in the same manner, with
an in-depth interview before and after conducting a metaprojectual exercise (KIT
DESIGN application). Step 2 aimed to observe the members’ evolution and their
interaction with the design method from Step 1. The choice to apply both stages to
the three groups was made to not restrict the results to only one context.
The proposed KIT DESIGN involves the following tool kit: Briefing construction,
Contextual Search, Brainstorm, Blue Sky Research, Polarities Map, Scenarios and
Concepts. The tools were chosen from a generally used Strategic Design pack of
tools. The groups were formed by the researcher (designer) and two members of the
Community of Practice (Figure 1).
Data analysis was based on three essential points (evaluation criteria): process
analysis, actors’ role and the learning process for problem-solving with the
synthesized design method (KIT DESIGN). Through the analysis of the produced
data during the application of the problem-solving process with the KIT DESIGN, we
could identify relevant elements (inferences) in speech, in action and in the results.
By analyzing the process more or less explicit decision-making methods, difficulties
on using the KIT DESIGN, process fluidity and pragmatism were considered.
Regarding the role of the actors: firstly the actions of non-designers were observed
separately before interaction with the designer/researcher in the construction process
and learning; finally, the role of the designer. Regarding the learning process, the
understanding and mastery of the method and the change of members’ mental
models were observed alongside the research. Also we observed if CoPs`
awareness over problems were taking them to radical cultural innovations
represented in Concepts.
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Fig 1. Overall data collection process

Building KIT DESIGN
As we had CoPs as the target audience of this study, we chose to make the design
method more user-friendly. These groups are usually not familiar with the use of
design methods so we chose tools that offer the most important steps from a design
point of view:

•

Briefing: helps focusing on the problem that needs to be solved.

•

Contextual Search: helps understanding the elements already known by the
CoP (considering that community members are immersed in relations and
practices, which are composed by gathered information in Contextual Search)

•

Blue Sky or Non-contextual Search: research that aims to broaden the
members’ horizons regarding the proposed Briefing problem.

•

Brainstorm: helps to understand the relationships between concepts and map
them into a systemic form.

•

Polarities Map: tool that selects and directs the Brainstorm concepts and aims
to create possible Scenarios.
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•

Scenario: broaden the view of possible futures.

•

Concepts: helps making solutions tangible.

We conducted an initial test with a CoP of basketball players. The tools were
presented in explanatory videos and the members were given the freedom to write
down notes to make the process tangible. Through this we realized the need for
ready-made tangible guidelines to make the process easier so that the CoP users
don’t have to recreate the basic tools representation every time the process was
done. We thus made a change in the KIT DESIGN by adding tangible guidelines and
black boxes to suggest a semi-random order in the use of tools. The packaging was
designed as a box filled with surprises.
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Fig 2. KIT DESIGN tangible parts and vídeo sample
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Pre analysis: Changes between steps 1 and 2:
After this we applied the KIT DESIGN to a CoP of cyclists performing Steps 1 and 2
of the method. New changes in the presentation of the tools of Step 2 were made
wherever required as presented below.
•

Video introduction to show the general problem-solving process to CoP
members, besides the videos to explain each tool.

•

Boxes format for the tools: There was insecurity in opening a box of surprises,
so said in the narration of research protocol, is a way to create the moment to
surprise the member, due to its unexpected content. This factor is relevant,
according to Schön, as part of the process expansion of knowledge and thus
learning.

•

Numbering boxes and suggested order of use of the tools.

•

Different box colors: white box for the first tool (Briefing) and black to the
other boxes.

•

The tools’ presentation was redesigned to show the evolution of the process
and a list of information was assigned to each tool.

•

Each tool was given a color to see the contrasts between the tools, but also
the evolution of the treated information.

•

Some examples, presented in the explanatory videos, were considered
ineffective because they were presented too quickly. They were removed or
replaced.

In the following figures, we can clearly see how the changes we made after
observing earlier results were added to KIT DESIGN.
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Fig 3. Changes in making the KIT DESIGN tangible. Boxes and paper tools.

Achieved Results in the Process
In this paper we show some of the outcome processes of the groups that participated
in the research to demonstrate the application of the methodology. During the first
stage group 3 (G3), with member G3e, generated many possible solutions. These
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were created during the process. Two of them during the Briefing tool application (top
of Figure 4) and two during Concept tool application.
The first proposal was that cities should be rebuilt: the streets should have low speed
lanes within the city in order to make them compatible with the use of alternative or
human-powered means of transport (tracks with 10-20km/h, 30-40km/h, 50-60km/h).
The first track should be slower and used by more fragile means of transport, or even
by pedestrians, while the final track should be for cars. In this traffic reformulation,
the idea of suppressing sidewalks was suggested. The group declared this thought
as utopic, but based on the idea that all are people in movement with more or less
protection passing through the city. The track destined for the weaker traffic users
should be given more rights. As today we have more cars than the city is able to
receive, it would limit cars’ use (eg. rotation of car plate number).
The other Concepts were as listed below:
•

1: Quick pipe lines, artificial, far from each other, and safe. A pipeline for each
means of transport.

•

2: ideas for "flying bikes" (classified as absurd by the member) could be flying
on a broom, ride a flying carpet, flying within a bubble of oxygen to the
passenger, flying chairs, etc..

•

3: Change mobility education: first, educate for an “universal pedestrian", 2nd:
coexisting harmoniously without traffic divisions. Create anti-stress: equal
spaces, organized time, planning, independent people, not having time
restriction, helping people not to be under pressure.

•

4: Proper use of traffic management. Traffic lights could be smarter with
camera and timer/identifiers for pedestrian/traffic flow. Thus, the cars would
not need to be stopped at traffic lights when no pedestrians were awaiting
and vice-versa.

•

5: Design new neighborhoods that encourage more sustainable means of
transport (ex. Bogotá, Colombia).
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Fig 4. Concepts proposed by G3e
With G3f in first stage, the Briefing question was shortened in: "how to introduce bike
culture in Porto Alegre more strongly? ”. It generated a Concept according to the
three following items and presented in an outline in Figure 5:
• A way for users to communicate with those responsible for the maintenance
of roads in the city. Thus, they could be informed quickly of holes and other
problems, accelerating the repair process, where it needs more bike racks,
etc.
• For one of the generated Scenario (Liberty X Abstract) they create attractive
designs in the bicycle lane as representing a story along the bike path,
encouraging cyclists to go on the lane to find the continuation of the story.
Also, an idea of different experience for cyclists using changing coatings on
the bike path.
•

An action to make people think whether using a car is really needed in that
path: the idea is to install a "Braille text" on the ground that produces a sound,
e.g., using the famous two-note musical sequence from the movie "Jaws" to
provoke users and at the end of the passage a board asking “Do you really
need the car in this path? This way people would be encouraged to reflect on
the matter and they would be made more aware of the other available
transportation options.
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Fig 5. Concepts proposed by G3f
During step 2, in group 1 (G1), an ombudsman system was created to allow the
population to send ideas by various means of communication, that would be linked to
project groups within the public system. These core project groups "can do and
knows how to plan" and is therefore able to manage the relevant suggestions in a
competent, organized and convergent manner. This way each implemented idea
would complement the sustainable transport systems (Figure 6).

687

Fig 6. Detail of the process: Concepts step 2 G1
In Group 3 (G3), during the second stage, Scenario 3 was chosen for the conceptual
basis of Concepts development. After making this decision, based on the selection of
the most suitable scenario for future development in relation to the Briefing, some
paths to solutions were identified:
• Improve education.
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• Consumption habits: by following several steps, as seen in the figure 7, and making
consumption become a political act.
Members revisited the selected Briefing question and concluded that the status issue
with cars or bikes could be transformed in various ways, but they would do it through
education of the subject: from materialistic to intellectualized. After making this
decision, the group thought about what changes could be made to the existing
education system. They believed that it would be important for all Porto Alegre
students to have access to some kind of cultural exchange: not necessarily out of the
country, but at least out of their usual environment to see and feel how people deal
with transportation and other status symbols in diverse social situations.
They suggested an exchange system between schools from different parts of the
city. This would allow students to experience different social realities and give them
an additional perspective about the subjects they have seen in their own school:
G3F: And the answer would be: education, through new attributes, and
brands that would be required to expose certain information relating to
their productions and processes.
G3E: Buying as a political act, changing peoples’ the choices.

Fig 7. Concepts G3 step 2
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Among the Polarities slow / clean x digital / tech was thought that education would
help solve the Briefing. More specifically, positioning the teacher as an "alarm clock
of what is advantageous" and the student as a “reality-transforming actor”. The
following logic was understood: goodwill leads to have motivation and be sensitized /
agreed as common sense: 1st: make the person happy, 2nd: see outcome, 3rd:
experience of nontraumatic positive impact ("rainbow" = visual contemplation of a
phenomenon not natural). This metaphor was chosen to translate all the necessary
elements to an effective traffic education form.

Discussion
This study aimed to identify and analyze a Community of Practice network and
understand how Strategic Design can apply a methodology to assist the group to
achieve their goals, synthesizing them in design Scenarios and Concepts. The
purpose of doing so in relation to groups who are interconnected in networks was
given by the large traffic of information capacity and the proportion that they can
achieve relatively to causes of social relevance. An example of such a group was the
CoP of cyclists in Porto Alegre, the focus of this study.
This study did not intend to exhaust this theme. As an exploratory study over an
opened network such as described it led to more the understanding of the difficulties
of trying to implement a method to the CoP group. One can see that by the difficulty
of getting members for the research and the need to adapt the presentation of the
method, at times, reflecting in action during their application to make it
understandable in so little time. Additionally it was difficult to complete the groups
during the days of research, because some members, who had confirmed, canceled
at the last moment, disabling any action. Future research should be conducted in an
environment where this aspect is more controlled.
These difficulties brought up unexpected situations where there was only one
member and the researcher. These situations were then used as a comparative
environment for method performance. G2c was alone during the first and second
steps of the research. This lead to G2c being more proactive and accomplishing
more tasks during both stages. In G3, the members had the opportunity to learn the
method alone during the first step and apply their findings together during the
second. varying their behavior: alone they were more proactive; in pair with they
were extra careful to divide "leadership". G1 could perform both steps with two
members of the CoP, but faced difficulties due to different arrival times and the need
for more time to complete the process.
In Figure 8 we try to illustrate what was observed in this study as a means of
synthesis. Three relevant aspects are illustrated on the criteria analyzed: the
process, the role of actors and the learning process. The connected circles represent
the process, the actors are represented by the drawings of people and the arrows
outside indicate the learning process.
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Fig 8. Schematic overview of the observations analyzed in this research
The circles (black and white) symbolize each tool synthesized in the KIT DESIGN.
During observations it was clear that the Briefing (white circle) should be the first tool.
This allows the focus of the problem to be solved and be clear from the beginning of
the process. With other tools (black circles), it became evident that there is an
optimized order (Figure 3) that facilitates the understanding of those who have never
used this method to solve problems. This order also reduced the time of the total
process, which encouraged members to use it during research.
Even though we suggested a certain order that facilitates the use of the
methodology, members were also able to develop solutions by using the tools in a
semi-aleatory order (during Step 1). Therefore one cannot say which of the orders is
better or more suitable. This new aspect should be investigated in future studies.
What one can say about this process is that in both cases there were recursion
moments. This means that groups constantly returned to previous tools to review
already summarized information.
At other times, the members suggested answers and synthesis before the end of the
process (anticipation). This constant movement of information among tools brings
unexpected information crossing (dashed lines between the circles). These crossings
that generate insights were observed both in the passage from one tool to another
and in the development of a tool itself. These moments of insight opportunities were
represented in the figure as highlighted orange circles.
We observed that design could help the CoP to set clear goals and discuss a specific
problem with the Briefing tool. Secondly there was the opportunity to build a
collective background so that everyone could talk about the same situations
(Contextual Research tool). After that there was an opportunity for exploring certain
analogue concepts (Brainstorm tool) and other distant themes (Blue Sky tool). Lastly
we sought tools to help with relevant elements synthesis (Graphic of Polarities tool),
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which would help with the construction of plausible futures (Scenarios tool). Finally,
solutions were generated in the concepts form (Concepts tool).

Conclusion
As the method is not rigid during the process, it is possible to adapt it. This reinforces
the notion that a design method must be flexible to the specific situation of the
project. Likewise the researcher was required to be flexible and to adapt the activities
along the way, since the members have different backgrounds and the groups are
not always balanced. The actors sometimes used tools in different ways than
proposed, but this can be seen as positive and as a matter of method appropriation
related to cultural innovation. The designer’s role proved to be essential in managing
the group's dialog, helping the actors transfer their knowledge into tangible ideas,
creating opportunities for new meaningful connections/relationships and ultimately
allowing ideas of cultural innovation through questioning the members’ "common
denominators" and presenting other ways of thinking.
Contrary to the existing flexibility necessary to use the method, the process flowed
better during step 2 when the tools were placed in a numbered sequence. We can
say that to learn a complex method, it is interesting to use a defined sequence during
a first experiment. The order of tools does not try to diminish creativity, as noted in
Step 2, but makes sense in a logical way so that members understand each tool’s
role and being able to use them. This makes decisions tangible and generates
empowerment of the situation. The arbitrary presentation of the method could be left
to a second occasion, when the actors already understand each tool’s application.
Uncertainties in making future projections happened during the process, possibly
because the members were dealing with unusual situations over which they didn’t
have control. Not having that experience, they must build a mental framework to
understand and assimilate it, from similar memory junctions. These situations of
uncertainty about what to do and how to use the tool were significantly lower in the
second stage of the research, where few members requested further explanations
about the tools by using the videos, for example.
The Polarities Map was apparently little explored in the process, characterizing itself
as a sign for the beginning of the solution's synthesis. It was, however, a tool that
provided an opportunity to insert a "surprise element", something that had not yet
been done in the design process.
The challenge to make ideas tangible during all stages caused discomfort to some
members. This demonstrated that contact with this type of activity is rare or nonexistent in their everyday lives. It was positive to realize that they faced the
challenges and were able to express themselves in graphic ways, sometimes with
the researcher’s help. We observed that as they didn't know the method, the
members felt freer and the researcher had the task of conducting the process. This
factor may be important to unleash the creativity of the members and may indicate a
potential direction for follow-up research. Once the members were unsure of what
was being pursued, the creative "errors" that bring disconnected ideas by trying to
relate the information already connected to the problem can be reinterpreted or
repositioned, and this action itself can be seen as the "Insight". The visual approach
of a displaced image of another context referred to the creation of metaphors
throughout the solutions’ constructions and was we observed that some members
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realized this fact. This awareness demonstrated the power of choice to the created
options.
A contribution of this study was to adapt one of the Strategic Design method in order
to be understood by the CoP members, enabling them to generate relational value
(relative to the meaning created). This was done by applying the videos with the
instructions of the process and analyzing the results of syntheses (Polarities Map,
Scenarios and Concepts) in relation to the initial Briefing from each project that were
consistent and creative. Even so, we indicate the need for future research with other
CoP and other organizations to investigate whether the proposed tools and how they
were presented is effective in helping to solve problems.
We realized the necessity of making some tangible "bridges" between the used tools.
The purpose was to show the possible relationships between the generated
knowledge and its relevance to constructed synthesis. To do this, check lists were
placed in two stages of the process: the Briefing and just before the Polarities Map.
During the Briefing it assisted in generating initial ideas proposing questions to bring
indicators for the formulation of the question and some clues on how to identify
relevant data of the process such as repetition of meaning and information that
reinforce ideas coming from different steps.
The goal was not to teach the method to non-designers, since it’s not possible to
pass the knowledge acquired through years of study in a few hours of coexistence.
The intention was to apply it to a CoP, adapting it according to the needs and
characteristics of the group. It can be said that, in the context of this research and
within its boundaries, the goal was achieved by observing and comparing the
process results to its start. The proposed solutions were creative, possible to
implement and built on a new logic, transforming culture. The transformations
occurred by changing a logical systemic cycle: new mental models to events seen in
everyday life.
Figure 8 also represents the role and connections between actors in the process. On
the left, the designer proposes a way of thinking such as a new mental model. This is
characterized by decisions against ill-defined problems, which are opened and built
parallely to generate solutions. These ways of thinking and design were passes to
the CoP, which has problems to solve. This group, however, has abilities and needs,
such as to be articulated in a network that can change of proportion depending on
events. That enables it to achieve greater social relevance. They have these and
other specific knowledge about the focus of community (bicycles), who follow a way
of learning from the group’s mental model. These attributes, in turn, help the
designer to better understand the CoP and learn more about it through interaction. In
this sense, the designer modifies its own mental model. Thus, we understand that a
circle of spiral knowledge learning is concluded (Piaget, 1977 apud Becker, 2009;
Nonaka; Konno, 1998). The arrows that surround Figure 8 represent the learning
process discussed above.
On the issue of changing mental models, it can be said that according to this process
experiential learning (Kolb, 1984), the act of "learn by doing" was a way to change
the members' perceptions as to face complex their everyday problems. It would be
necessary, however, to make it a systematic use of the KIT DESIGN in order to
create a habit. This form of systematic use of the KIT DESIGN has not been included
in this study and it may be the subject of future studies. Hopefully this research can
be replicated with other Communities of Practice. In doing so, new ways can be
found to improve and further develop a design method that assists in solving their
problems.
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Abstract
In this paper, I highlight a number of different ways of defining and describing the field
conventionally known as urban design, which I problematize by broadening, deepening, and
calling urbanism and which I re-define as city-design-and-building processes and their spatial
products. These ways include morphological definitions, as a default focus, as the keeper of the
public realm, through lists of categories, as a map of bodies of knowledge, as a field of research,
as different modes of practice, via models for understanding and making cities, and practical
“how-to” approaches such as best practices. I describe and critique each of these nine ways
briefly by drawing from a wide range of relatively recent literature on urbanism, and conclude
with thoughts on the status of the field of urbanism. I argue that the full potential of the practice
of urbanism in fact lies in theory, because the most powerful means we have for the design of
cities is our imagination. The potency of theory is further based on the premise is that ideas are
powerful agents of change. Furthermore, at its best urbanism can embody a unification of deep
theory and design practice in a way that is critical, creative, and ultimately, transformative.

Key Words
Design of cities, urban design, urbanism, design theory.
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From Urban Design to Urbanism

In this paper, I highlight a number of different ways of defining and describing the field
conventionally known as urban design, which I problematize by broadening, deepening, and
calling urbanism, which I redefine as city-design-and-building processes and their spatial
products. These ways include morphological definitions, as a default focus, as the keeper of the
public realm, through lists of categories, as a map of bodies of knowledge, as a field of research,
as different modes of practice, via models for understanding and making cities, and practical
“how-to” approaches such as best practices. I describe and critique each of these nine ways
briefly by drawing from a wide range of relatively recent literature on urbanism, and conclude
with thoughts on the status of the field of urbanism.

What is urban design? The question has been asked multiple times and many continue to wrestle
with it. However, I believe that it is not a very useful question to ask. First of all, such a
question focuses immediately on a narrowly defined answer that rests on the status quo. The
framing of the question as “What is . . . ?” suggests a complacency with the existing way of
thinking and in the case of urban design, satisfaction with precise professional definitions that
can be nonetheless exceedingly limited in their scope. Second, the term urban design carries
with it baggage such as the claim, widely accepted by many, that the Dean of Harvard
University’s Graduate School of Design in 1953, Josep Lluís Sert, named and developed the
discipline of urban design through a series of conferences.1 There are two problems with this
claim.2 One is that what Sert actually named was a particular form of architectural project
design and capitalist development in the aftermath of World War II. The second and much more
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significant problem is that urban design has a millennia-old tradition pre-dating the cities of
Europe and the United States, and no claim of authorship can be made on it. Another piece of
baggage that the term urban design carries with it is that it has long been dominated by
architectural thinking that is ultimately about three-dimensional form. No matter the urban
challenge, such as homelessness, disaster recovery, or a lack of clean water, the solution is
almost always a set of three-dimensional objects (e.g. homeless shelters, modular pre-fabricated
housing, water treatment plant). While the material city is indeed a critical facet of our world,
the primacy of the three-dimensional object tends to overlook other strategies, such as public
policy, resource management, community mobilization, or more democratic power structures,
that might actually lead to the deeper structural changes needed to truly improve cities.

Nine Ways of Framing the Field
A morphological definition of urbanism relies of describing the structure of the field, usually in
terms of other fields. Such morphology includes as a combination of architecture, landscape
architecture, city planning, or as a bridge to fill the gap, or even a subfield: “Urban design falls
between the professions of planning and architecture. It deals with large scale organization and
design of the city, with the massing and organization of buildings and the spaces between them,
but not with the design of the individual buildings.”3 Similarly, other definitions include not
only planning and architecture, but public policy as well, “urban design is the discipline between
planning and architecture. It gives three-dimensional physical form to policies described in a
comprehensive plan. It focuses on the design of the public realm, which is created by both
public spaces and the buildings that define them.”4 The challenge with such approaches is twofold: to describe a field in terms of other fields leaves out a deeper examination and
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understanding of the inherent nature of that field, and it justifies its existence as some sort of
bridge rather than what its own purpose is. Thus, a teleological question such as “What purpose
does urbanism serve?” is a question that is far more rife with potential than the morphological
perspective of “What combinations of fields does urbanism consist of?”

A second common way of thinking about urbanism and the material city is through a focus on
the formal qualities of the city by default rather than forethought. In other words, it has
supposedly “developed as a result of a need to address problems that other professionals and
laypeople were not addressing.”5 If the typical morphological approach is about overlaps or
combinations of fields, then the default approach is about filling the gaps between fields. Such a
view, however, posits a weak position for urbanism and hands off responsibility for envisioning
the city to a multitude of other fields and stakeholders.

Following from the default focus approach on urban form is a related yet distinct third approach,
which posits a concern with the public realm that according to Denise Scott Brown is “the public
sector seen in physical terms. We may view the public realm simple-mindedly as everything on
the transportation map [of streets and public transits] and everything that is blue [institutional
uses] and green [i.e. open spaces] on the city land use map.”6 In this perspective, there is a
nuanced understanding of the public realm in which all building have their public aspects, such
as the lobby of a museum, and there is differentiation between the civic design of institutional
and ceremonial aspects and public places such as shopping malls and beaches, even within the
public realm. While such designers’ perspectives are well meaning, they remain naïve and
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superficial for they overlook or misunderstand the crucial legal and financial aspects of the
public realm.

The public realm, especially open space, is in fact very much about control, usually through legal
means and police or security enforcement. There is the well-studied phenomenon of privately
owned public space in the United States such as the plazas of Manhattan, but there are also
multitudinous examples from around the world, including the inspiring activities of Tahrir
Square during the so-called Arab Spring movement in 2011.7 As these examples illustrate, this
perspective suggests that a
central concern of [urbanists] is with the concept of the public realm and how this is
constituted in practice. It is the space where use-values predominate and people lead
their daily lives. Capital views the so-called public realm as a barrier to capital
accumulation, a space for social purposes that might better be used for development . . .
So at a fundamental level the public realm can be viewed as a space of conflict, one
where civil society struggles to retain a significant urban presence and in the process
erects barriers to further accumulation from land development.8
More than a focus on public space, there is greater potential for urbanism to be obsessed with the
public realm, which would transcend the materiality of place towards the power structures and
decision-making processes that actually shape cities.

Given the rapidly changing and increasingly complex nature of cities, scholars and practitioners
have proposed yet another approach to describing urbanism: producing lists of categories of
types of urbanism and realms of urbanist actions. In 2011, Jonathan Barnett, director of the
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urban design program at the University of Pennsylvania and a distinguished urban practitioner,
published an article in Planning magazine called A Short Guide to Sixty of the Newest
Urbanisms. Barnett was the director of the pioneering Urban Design Group in New York City,
published a number of books on topics such as the fractured metropolis, planning for a new
century, and rebuilding urban places after disasters, and worked on projects in the United States,
Cambodia, and China. Thus, Barnett is not only a highly influential figure in the field of
urbanism, but also an excellent barometer of its trends and fluctuations.

Barnett’s article describes the sixty different types of urbanisms that are prevalent. He briefly
describes a long list of supposedly different types of urbanisms, such as ecological urbanism,
landscape urbanism, New Urbanism, tactical urbanism, infrastructural urbanism, informal
urbanism, and sub-urbanism. Sensing this somehow as an appropriate way of understanding the
field, others continue to add to this list of sixty, with descriptions of slow urbanism and integral
urbanism. As an illustrative example, Barnett writes in his article:
Emergent Urbanism is an expectation that the form of cites should be generated
by a system of rules followed by independent actors, each performing tasks for its
own purposes, much as a beehive or ant colony emerges from the actions of its
participants. Sim City, the computer game devised by Will Wright, is a simplified
example of an emerging city. It has a rule system familiar to planners, as it is
comparable to zoning, subdivision, and capital budgeting.9
However, all cities have some type of systems of formal (e.g. written regulations) and informal
rules (e.g. social norms), even ancient ones such as Islamic cities.10 In fact, all cities need larger
mechanisms to coordinate standards and to ensure a certain degree of quality in the design of the
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material city. Thus, emergent urbanism has considerable overlap with New Urbanism and all
other urbanisms that seek a citywide systemic impact.

Alex Krieger, the former head of the urban design program at Harvard University and a founding
principal of Chan Krieger Sieniewicz (an award-winning architecture and urbanism firm),
defines urbanism with language similar to Barnett. Krieger published several books, such as
Towns and Town Planning Principles and A Design Primer for Towns and Cities, and held a
number of influential positions, including director of the Mayor’s Institute in City Design and
member of the Boston Civic Design Commission. Thus, he too is an influential figure in the
pedagogy and practice of urbanism. Krieger lists ten different spheres of urbanist action in a
recent book on urban design: the bridge connecting planning and architecture, a form-based
category of public policy, the architecture of the city, urban design as restorative urbanism, urban
design as an art of place-making, urban design as smart growth, the infrastructure of the city,
urban design as landscape urbanism, urban design as visionary urbanism, and urban design as
community advocacy.11 Like Barnett, Krieger presents his list in an uncritical manner and
readily admits that other activities could be added to this list. The problem with the list approach
to urbanism is that it is based on the premise that for virtually every situation (e.g. informal
settlements) and every challenge (e.g. aging infrastructure), there is a new and different
urbanism. Moreover, this approach to urbanism highlights the continuing movement towards
fragmentation in the field, which encourages increasing specialization rather than the
engagement with the dynamic on-the-ground urban processes that do not fit neatly into any one
category.
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In a similar vein to lists of categories of types of urbanism are efforts to comprehensively map
bodies of knowledge to address a critical question: What do urbanists need to know? The
scholar Anne Moudon published the pioneering approach towards capturing the breathtaking
scope of urbanism by introducing an organizing framework for research and practice. 12 She
describes the framework as “catholic” in the sense of drawing from a variety of disciplines:
history, sociology, psychology, anthropology, geography, architecture, landscape architecture,
and urban planning, and from a wide range of methodological approaches (e.g. historical
analysis, direct observation of human behavior through photography, quantitative data analysis).
She describes two basic types of knowledge in urbanism: substantive or descriptive knowledge
(e.g. understanding what or why a city or part of a city is), versus normative or prescriptive
knowledge (e.g. emphasizing what should be). Nine areas serve to scan what is known about
how cities are made, used, and understood, and to focus on ways of developing this knowledge:
urban history studies, picturesque studies, image studies, environment-behavior studies, place
studies, material culture studies, typology-morphology studies, space-morphology studies, and
nature-ecology studies. The challenge for the practitioner is to integrate these almost
overwhelming areas of knowledge in purposeful and meaningful ways.

Within the spirit of Moudon’s mapping approach there has been a spate of readers that compile
what many consider classic writings in urbanism along with newer thinking. These readers are
welcome for they reflect a recent surge of interest in the filed and a broadening of its
understanding. As an example, Writing Urbanism: A Design Reader, is divided into three parts:
urban process, urban form, and urban society. Each of these is further sub-divided; for example,
urban process consists of observations, preservation, re-use and sustainability, and community,
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urban form consists of everyday urbanism, new urbanism, and post-urbanism, while urban
society is sub-divided into the public realm, globalism and local identity, and technology.13 The
central of question of such readers is what is their purpose and contribution. The editors of
Writing Urbanism admit the limited scope and contribution of their reader by stating that many
of the chapters are drawn from the Journal of Architectural Education and the conference
proceedings of the Association of Collegiate Schools of Architecture, thus reverting to the fairly
narrow and outdated architectural perspective on cities.

A more recent reader, Companion to Urban Design, demonstrates greater promise with regard to
the future of urbanism.14 There are fifty new and especially commissioned chapters for the book,
thus reflecting a greater possibility of fresh rethinking of the field. The chapters attempt to
address critical questions such as: What are the lingering debates, conflicts and contradictions in
the theory and practice of urbanism? How could urbanism respond to the contemporary
challenges of climate change, sustainability, active living initiatives, globalization, and the like?
The thoughtful and provocative nature of the chapters was confirmed at a public symposium at
Parsons The New School for Design in New York City in 2011 that led to considerable
discussion. In particular, a panel on the future city that was derived from the reader focused on
citizen participation, smart growth, and ethnoscapes and provoked a lively and useful debate.15
Still, what Companion to Urban Design shares with its brethren is an overwhelming focus on
“what is” rather than “what can be” or “what should be”—which would be a more fruitful
approach towards urban transformation.
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Compared to more established fields in the social sciences such as economics or politics, or even
professions such as architecture and city planning, urbanism is a relatively young field from the
perspective of formalized design, practice, and research. Since urbanism as a field of research is
relatively unformed, this is an opportunity for practitioner-scholars to continue interrogating and
revisiting it. The leading scholarly English-language journal of urbanism is the Journal of
Urban Design, which consistently publishes peer-reviewed research. In the inaugural issue
published almost 20 years ago, the editors celebrate urbanism as a “re-emergent discipline,”
while nonetheless falling back on the familiar morphological definition as “the interface of . . .
architecture, town planning, landscape architecture, surveying, property development,
environmental management and protection . . . ”16 Still, the journal has published a number of
articles that continue to gradually nudge urbanism in new and different directions. A recent
article argues that thinking for urbanism must embrace the wicked nature of design problems and
the interpretive and political nature of how we come to judge built form solutions, and that
research for urbanism might therefore embrace methods and practices employed in the arts and
humanities just as legitimately as those adopted in the social sciences.17 My article in the journal
interrogates the conventional dichotomy between theory and practice via an urbanism studio that
I designed and conducted at the Massachusetts Institute of Technology. The studio created a
highly reflective and adaptable framework for a theory/practice dialectic in urbanism in which
the focus is on testing existing theories and creating new ones out of reflective practice.18

Also in the Journal of Urban Design, urbanist and scholar Ann Forsyth asks a critical question
regarding the relationship between research and urbanism: In a world of design solutions, how
important is research to innovation? 19 Her answer is that with their direct connections to
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tangible issues and their location within multiple conventionally defined professions, urbanists
could be exemplars of interdisciplinary work, serving as the human face of the research turn
while expanding and deepening their own body of knowledge. She then identifies six domains
of innovation in urbanism:
•

style (built work or sustained illustrations that change the formal character of urbanism),

•

project types (creates new urban types),

•

process and engagement (develops new processes or modes of public engagement),

•

formal/functional analysis and representation (involves new techniques for understanding
and representing space),

•

ethical, social and cultural analysis (highlights issues of the good), and

•

innovations in collaboration with other fields (interdisciplinary research and prototype
projects).

Even within these domains, the vast majority of research tends to accept the conventional
definitions of the field, thus limiting the impact the practice of urbanism can actually have upon
the city. The challenge remains to conduct research that asks deeper questions and swims in
more troubled waters, for example by addressing multiple facets of truly meaningful questions
such as, “Why do we even need urbanism as a field of practice?”

Urbanism is also defined as a group of varying modes of professional practice. In recent years,
Douglas Kelbaugh makes the most distinct claims about this approach, emphasizing three
contemporary and self-conscious paradigms of practice: New Urbanism, Everyday Urbanism,
and, to a lesser extent, Post-Urbanism.20 New Urbanism is the best known and most organized
of these paradigms via the Congress for the New Urbanism, which promotes a model inspired by
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the past that is compact, mixed-use, diverse, transit-friendly, and walkable with a hierarchy of
buildings and places to promote face-to-face social interaction. Everyday Urbanism has a body
of literature and a clearly stated goal: to celebrate and build on ordinary life with elements that
remain elusive: ephemerality, cacophony, multiplicity and simultaneity. In its embrace of
dynamic global information and capital flows, Post-Urbanism is critical of most traditional
norms and conventions using bold form—whether broken and fractal or continuous and
flowing—and is relativistic, predictably unpredictable, and without formal orthodoxies or
principles. According to Kelbaugh, these three approaches or attitudes represent the cutting edge
of theoretical and professional activity in Western architecture and urbanism. He argues for an
integrated approach to urbanism, with New Urbanism representing the most responsible middle
path, with some reservations. New Urbanism does shows greater promise by engaging and
challenging the more fundamental generators of the material city such as land use regulations
(e.g. redesigning zoning) and the real estate development industry (e.g. financing mixed-use
developments).

A growing realm for understanding, and especially practicing, urbanism is in the use of models.
Most recently, physicists have attempted to utilize extreme large sets of data and statistics to
create models of correlations for cities, and claim that many urban variables could be described
by a few simple equations. For example, Geoffrey West and his colleagues at the Santa Fe
Institute say if they know the population of a metropolitan area in a given country, they can
estimate, with approximately 85 percent accuracy, its average income and the dimensions of its
sewer system.21 These are supposedly the laws that automatically emerge whenever people
agglomerate in cities, and the urban patterns remain the same without regard to history,
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geography, or power structures. While there are economies of scale and qualities of social
interaction that emerge in the higher densities of cities, it is not clear how such supposedly
universalistic models of cities account for the often messy and complicated decision-making that
shapes cities in democracies, which are also subject to the vagaries of economic conditions or
cultural nuances.

A more fine-grained approach to analysis and modeling consists of attempts to quantify the
material city. There has been substantial progress made in the ability to measure and analyze
spatial forms that help characterize urban form, ranging from patterns of land uses at the regional
scale to the walkability of areas at the neighborhood scale. In terms of quantitative analysis,
there are five major categories of perspectives on the formal qualities of the material city:22
•

landscape ecology, in which the principal concern is environmental protection and the nature
of data is land cover,

•

economic structure, with economic efficiency as the principal concern and employment and
population as the primary types of data,

•

transportation planning, in which accessibility is the principal concern and the nature of data
is employment, population, and transportation networks,

•

community design, with social welfare as the primary concern and local geographic
information system (GIS) data as the primary types of data, and

•

urban design, in which aesthetics and walkability are the principal concerns and the nature of
data are images, surveys, and audits.

A thorough review of this research suggests that substantial progress has been made in the ability
to measure and analyze spatial patterns, and that strategies and policies that engage the material
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city have to be crafted at multiple scales to address the often disparate issues that arise at each
scale.

Modeling can also be the basis for urban practice. In his book, Recombinant Urbanism,
Grahame Shane describes the influence of conceptual models in city-design-and-building
processes: “A city model enables a designer to construct an understanding of the city and its
component elements, facilitating design decisions. It orients urban actors in complex situations
and at multiple scales.”23 Shane then proposes his own model that consists of three basic urban
elements: armature, enclave, and heterotopia.24 An armature is a linear element that links the
sub-elements of the city to bring people together in an axial space to form relationships (e.g.
street, outdoor mall, perspectival axis). An enclave is a self-organizing, self-centering, and selfregulating system created by urban actors, often governed by a rigid hierarchy with set
boundaries (e.g. neighborhoods, districts, precincts). A heterotopia houses all exceptions to the
dominant city model by being a place that mixes the stasis of the enclave with the flow of an
armature and in which the balance between these two systems is always changing (e.g. the
former walled city of Kowloon in Hong Kong, Rockefeller Center in New York). These
elements come together via recombinant urbanism, which is “urban splicing, analogously to
genetic recombination [that] involves the sorting, layering, overlapping, and combining of
disparate elements to create new combinations.”25

In a subsequent book, Urban Design Since 1945, Shane returns to this conceptual model of
recombinant urbanism by placing it within the larger context of city-design-and-buildingprocesses. The three elements of the model—armature, enclave and heterotopia—combine and
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recombine in different ways to produce four different types of contemporary city: European
metropolis, Asian megacity, megalopolis, and metacity. The origins of the European metropolis
are the large European capital cities after World War II, such as Berlin, Brussels, London,
Madrid, Paris, Rome, and Vienna, which served as metropolitan capitals of 19th century global
empires. The Asian megacity is represented by contemporary cities of larger than 20 million in
population, most which are in Asia and represent 8% of the world’s urban population, including
Delhi, Jakarta, Kolkata, Manila, Mumbai, Shanghai, and Seoul.26 A third city-type, the
megalopolis, is a city based on a new distribution system and energy source, oil and petroleum,
that sprawls beyond the confines of the metropolis and has no single center.27 The term was first
coined by the French geographer Jean Gottmann in 1961 to describe the urban agglomeration
stretching from Boston to Washington DC. The metacity, whose terminology can be traced to
the Dutch architecture firm MVRDV, goes hand-in-hand with the concept of the megacity for it
refers to the city as bundles of statistical information that are deployed to better understand the
enormous size and complexity of contemporary cities. The key to understanding and deploying
such models is to critically assess the underlying implicit and explicit assumptions, many of
which are based on outdated or overly rigid thinking.

There is also the more hands-on “how to” approach, as reflected in a spate of recent books that
focus on best practices and case studies, and the lessons that can be derived from them. The
books, such as Urban Design for an Urban Century: Placemaking for People, and The
American City: What Works, What Doesn’t, feature numerous projects and case studies of
urbanism.28 The case studies ranges from projects in downtowns, residential neighborhoods,
waterfronts, and parks, to monumental public structures (e.g., libraries, museums, and
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convention centers), and large-scale redevelopment projects. However, the case studies tend to
be largely descriptive, with little critical analysis, let alone the deeper theoretical insights that
could lead to significant shifts in the field.

Manuals such as Getting to Smart Growth II: 100 More Policies for Implementation are
particularly promising, for three reasons. First, its recommendations includes strategies
regarding the form of the material city that are by now quite familiar, such mix land uses and
create walkable communities, but also broader policy pursuits, including making development
decisions predictable, fair, and cost effective, and encouraging community and stakeholder
collaboration in development decisions. Second, it describes precisely how such strategies might
be rendered concrete and feasible; for example, one can create walkable communities in ten
different ways, including using trees and other green infrastructure to provide shelter, beauty,
urban heat reduction, and separation from automobile traffic, and/or situate parking to enhance
the pedestrian environment and facilitate access between destinations. Third, the manual helps
make a certain degree of urban transformation possible by make these ideas and strategies much
more accessible—by making the publication free and easy to obtain via the internet and making
the writing easy to understand. Urban theorists and scholars often overlook such simple
techniques.

By far, the most formidable of these “how-to” books is A Pattern Language: Towns • Buildings

• Construction, by Christopher Alexander, an architect and scholar with a background in
chemistry, physics, mathematics, transportation theory, computer science, and cognitive
studies.29 The book is part of a trio, with The Timeless Way of Building providing the theoretical
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background and The Oregon Experiment showing how the ideas may be implemented. The
Pattern Language is a masterful exposition of problems that occur repeatedly in our environment
(e. poorly designed public space) and the core solutions that may be repeated and adapted to
different circumstances (e.g. courtyard as an outdoor room). What makes these patterns
particularly compelling is that the design strategies are evidence-based rather than idiosyncratic,
drawing from decades of scholarly research and visceral experience. Moreover, the patterns are
presented in a highly accessible manner for a broad audience, with simple and easy to understand
text, diagrams, and photographs. For this and other reasons, the book has been unfairly ignored
and even ostracized by scholars and practitioners in architecture, but has been highly influential
in other fields such as computer science for its notion of archetypal patterns.

A variation of the “how to” approach to urbanism is the best practices approach, most vividly
illustrated by awards and published compilations. The most global in scope of the best practice
awards is the Dubai International Award for Best Practices established in 1995 and administered
by UN HABITAT – the United Nations Human Settlements Programme.30 Every two years, 12
submissions are awarded as winners and over 100 are recognized as best practices for their
innovative ways of dealing with the common social, economic, and environmental problems.
Since its establishment, over 4,000 practices from 140 countries have been received, compiled
and disseminated through a best practices database. In the United States, an awards program that
has the reputation of highlight humanist examples of urbanism through a rigorous selection
process is the Rudy Bruner Award for Urban Excellence, created in 1986. Like the Dubai Award,
the Bruner Award considers urban form as only one aspect of an excellent urban place, which
rather “involves the interplay of process, place and values . . . [and] seeks to illuminate the
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complex process of urban placemaking, so that it may be strengthened to better reflect the
balance between form and use; opportunity and cost; preservation and change.” 31 The Bruner
Award carefully documents the award recipients and makes the publications available free on its
website. Even with the impressive scope of these awards and provision of easy access to
databases of award winner, there is no documented study of how these award programs might
lead to large-scale, systemic transformation of cities.

There are also an increasing number of scholarly studies that attempt to identify analyze socalled best practices and to distill lessons from them for wider adaptation and use. An example
of a process- and policy-oriented analysis of best practices is the work of scholar John Punter on
deriving principles from studies of urban planning and regulatory systems in Australia, Canada,
France, Germany, the Netherlands, Singapore, Spain, Sweden, United Kingdom, and United
States. 32 Recalling the recommendations of the American publication described in an earlier
section, Getting to Smart Growth II, Punter derives four groups of principles of more effective
design review of urbanism projects:
•

how the community might develop a vision and the local authority a corporate program, to
develop a strategic role for urbanists and provide the context for the exercise of design
review;

•

how planning, zoning, housing and fiscal instruments might be harnessed to help develop a
comprehensive and coherent approach to design review and deliver better designed projects;

•

what types of substantive urbanism principles might underpin design policy, guidance and
intervention; and

!

18!
712

•

what types of review processes might be adopted to ensure fairness, efficiency and
effectiveness within the decision-making process.

These sets of principles provide a basis for evaluating, reforming or developing review
processes. However, they can also play a wider role in developing urban design as public policy,
stressing both its strategic and localized role, bringing all stakeholders into a closer relationship,
and utilizing the full range of design and planning instruments to achieve more democratic and
effective development management processes.

Future Directions: Theorizing Urbanism
Several of the approaches towards urbanism described in this paper (e.g. lists of types of
urbanism, bodies of relevant knowledge, books that compile canonical writings, “how-to”
manuals, best practices awards and publications) are reminiscent of mapping exercises in which
a field is visually diagrammed to capture its scope. What these exercises share is a descriptive
— and it should be added, always tentative — capture of exemplary bodies of knowledge and
exemplary forms of practice. Such exercises also raise deeper questions: What are the
assumptions that underlie the selection of these exemplary forms of thinking and acting? What
are the overall patterns that emerge of these examples, and why? Moreover, in light of the
complexity of contemporary social and physical urban structures, urbanism is becoming not only
more fragmented but also increasingly irrelevant, unless it learns to challenge basic assumptions,
engage in deeper modes of inquiry, and generate more systemic forms of strategic interventions.

In summary, while there is much to be admired in the literature on the urbanism and the design
of the material city, it still a poorly theorized and poorly understood area of inquiry and practice.
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Rather than ask, “What is urban design?” which focuses on a narrowly defined conventional
understanding of the status quo of the field, asking “What can urbanism be?” posits an
interrogative exploration of the potential of a more inclusive field of thinking and action. In
parallel, by shifting terminology from urban design to urbanism, I propose that we include in the
realm of practice more than those conventionally trained to be urban designers, architects,
landscape architects, and city planners—although they continue have much to contribute. An
urbanist is a person who engages with the shaping of cities on an everyday basis. In fact, some
of the most cutting edge ideas and most exciting practices come out of activist, advocacy, and
nonprofit organizations, including those working on issues of social and environmental justice,
housing for the poor, transportation such as walking, bicycles, and mass transit, equal access to
public space, legal rights for street vendors and public protestors, and democratic decisionmaking regarding allocation of resources and public as well as private investments in cities. The
point for the practice of urbanism is not simply to articulate another way of doing things—e.g.
another set of “best practices” or fashionable trends that build on aesthetically-based
epistemologies—but to develop a profoundly critical engagement with cities and to offer
intellectual and ethical guideposts for transformative action.

Urbanism is at its foundation an intellectual activity; that is, the practice of urbanism
demonstrates a capacity for understanding and knowledge as well as the ability to think
abstractly in order to continue exploring its full potential. Theories of urbanism offer a set of
general directions that can be translated into specific design strategies depending on the context,
while at the same time establishing criteria to evaluate existing places without demanding that all
cities reach these criteria in the same way. This argument is based on the premise that the most
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powerful means we have for the design of cities is our imagination. The potency of theory is
based on the premise is that ideas are powerful agents of change. How we think about cities
matters a great deal. Furthermore, at its best urbanism can embody a unification of deep theory
and design practice in a way that is critical, creative, and ultimately, transformative.

The effective question to ask about the design of cities is “What can urbanism be?” First of all,
such a question is future-oriented rather than obsessed with the often-rigid status quo of the
present and the past. Second, it suggests a performative approach that investigates issues of
purpose (e.g. Why should we even have a field that focuses on the practice of urbanism, and
what should it truly accomplish?). Third, it highlights the fact that all fields are constantly
invented and re-invented rather than reified. That is, it is up to us to ask powerful questions that
help reshape the future of the field in sophisticated and profound ways. Fourth and finally, the
various multifaceted answers to “What can urbanism be?” can be tested and further developed
through examples of experimental practice all over the world.33 I do so in my own practice:
http://trulab.org
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Design as Rhetoric in the Discourse of Resonance
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Abstract
Design that is effective by way of having an influence and impact on a human subject’s
belief, behaviour, or action is a key concern of designers in the field of visual
communications. Because of these aspects, one discourse that has grown in scholarly
circles over recent decades is that design is a form of rhetoric. Nonetheless, the way that
rhetoric has been applied to design practice itself – as a means of analysing the
communicative function of designed artefacts and to posit propositions for practice – has
remained largely theoretical. The purpose of this paper is to extend an understanding of
design practice’s rhetorical dimensions. Rather than start with rhetoric however, the paper
reframes the discussion by looking through the discourse of “resonance” in design
practice. The paper discusses the results from a series of interviews with internationally
recognised designers on the topic of resonance. The significance of these results is that
although designers didn’t use the term rhetoric, they described resonant design as both
effective and affective – it makes an impact, “touches”, “cuts-through”, and evokes an
awareness of self as a human subject. This paper elaborates on the way that the
discourse of resonance in design practice is chiefly propelled by deliberative rhetoric: that
the purpose of design is to exhort or dissuade through the use of modes of appeal
intended to effect responses from users/readers. In conclusion, the author argues that the
study of a relationship between design and deliberative rhetoric must also critique this
relationship, in order to address the positions that designers themselves take up in a
practice that advocates courses of action for human subjects.

Keywords
Visual communication; rhetoric; resonance; design practice; design education
For me, what [resonance] would mean is that there’s impact and memorability – I
mean I think in any form of communication it’s not emulating, but creating something
within the receiver or who you’re communicating to that there’s integrity, honesty and
something that they relate to. There’s an echo there. (Designer I, female)
The above comment was one designer’s response to an interview question about what
resonance is or could be in visual communication design. I set out to find out what
resonance in design practice is about, and what I found was confirmation of design as a
rhetorical practice. This paper looks through the discourse of resonance to reveal design
practice’s rhetorical dimensions in order to demonstrate that the relationship between
design and rhetoric, made explicit by design scholars, is also implicit in design practice.
This has significance for visual communication design practice and education because it
draws attention to design’s purpose being to urge or dissuade a user/reader’s behaviour,
attachment to a belief and/or value, commensurate with a communication goal.
The paper provides a brief background to the motivation for a study of resonance, its use
in the literature from design and advertising, and its acoustic origins to show how these
definitions inform metaphorical uses of resonance. Following this, I refer to literature on
design’s relationship to rhetoric, and the aspects of deliberative rhetoric that play out in
the discourse of resonance in design practice. I then turn to explain the approach to
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interviews with designers, followed by results set out in relation to rhetorical modes of
appeal. The paper concludes by arguing that a study of rhetoric should be a core aspect
of the western communication design curriculum.

Why resonance?
Resonance appears in many different fields. In The Oxford English Dictionary 2000,
resonance is defined as an empirical phenomenon in fields such as acoustics, physics,
chemistry, medicine, mechanics, and astronomy. In its figurative use resonance appears
in literary studies, art, design and advertising.
The motivation for a study of resonance in design practice was a practical one – to better
understand the characteristics and contexts of “resonant” visual communications in
contemporary contexts. A review of the design and advertising literature reveals that
resonance is presented as a desirable quality that operates to enhance meaning and a
user/reader’s experience, thereby contributing to the effectiveness of visual
communications (Meggs, 1989; McCoy, 1998, 2002; McQuarrie & Mick, 1992; Salen,
1992). Most notably, in Type & Image: The Language of Graphic Design, Meggs (1989)
dedicates Chapter 4 to “Graphic Resonance.” For him, resonance “means a reverberation
or echo” (p. 117) and “the most important thing graphic design does is give
communications resonance … resonance helps the designer to realize clear public goals:
to instruct, to delight, and to motivate” (p. viii). A decade later McCoy (1998, p. 51) posits
resonance as the quality identified in a piece of graphic design that renders it “so clearly
successful that everybody [designers] can agree on its quality.” In print advertising,
McQuarrie (1989) and McQuarrie & Mick (1992) have elaborated on resonance as a
formal, rhetorical device that creates an echo and modification of meaning. Resonance is
also an “affective message strategy” that connects a consumer’s lived experience with a
product (Clow and Baack, 2005, p. 144).
Despite these indications that resonance is a quality that affects a user/reader’s
experience with design as well as contributes to communication effectiveness, the
literature on resonance in design is relatively scant. What can be observed is that
metaphorical uses of resonance in the design literature (such as echo) are motivated by
the way resonance is defined in its acoustic origins that provides a glimpse into
resonance’s relation to rhetoric.

Origins of resonance
According to the Oxford English Dictionary, the term resonantia dates back to the Roman
architect Vitruvius (c. first century BCE), originating from the classical Latin, a “tendency to
return sounds, reverberation”. The etymology of the term resonance, from the Middle
French, is defined as the “reinforcement or prolongation of sound by reflection or by the
synchronous vibration of a surrounding space or a neighbouring object (c1365), property
of an object of giving rise to this phenomenon (1532), [and] sympathetic response (1592)”.
In other words, resonance can mean both a “reinforcement” and “prolongation” of sound
or synchronous vibration and also the property of an object that would give rise to such
reinforcement and prolongation. What this highlights is a nuanced difference in the way
resonance can be understood, and these definitional subtleties have influenced how it is
used metaphorically in fields such as literary studies, design, and advertising.
Of particular interest is the way that for Vitruvius, resonantia was an extraneous echo and
a problem in that it could interfere with the originating sound in the outdoor, stepped
theatres of ancient Greece and Rome, “making the original less clearly audible or defined”
(Godman, 2006). Vitruvius sought to minimise resonance by introducing resonating
bronze vessels mathematically placed around a theatre as devices to harness extraneous
echoes and produce a sound that was richer, clearer, and more harmonious (sweeter). In
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other words, resonance (an undesirable quality, unlike its presence in design) was
presented as having a negative effect on an audience’s aesthetic experience.

Design and Rhetoric
Classical rhetoric as oration and the art of public speaking has its roots in ancient Greece
and is well known with respect to the philosophy of Aristotle (c. fifth century BCE).
Rhetoric is commonly referred to as an art of persuasion. However, in the Art of Rhetoric,
Aristotle’s definition is not persuasion per se, not “the artificer of persuasion”, but “the
technique of discovering the persuasive aspects of any given subject-matter.” Classical
rhetoric emphasises the speaker (rhetor); it is concerned with creating and teaching the
art of public speaking. Conversely, a feature of the new rhetoric, which developed in the
second half of the twentieth century, is an emphasis on appeal to the views and values of
particular audiences and the structuring of argument. The new rhetoric differs from
classical rhetoric by incorporating a concept of discourse with a concern for audiences
that acknowledges their multiplicity (Perelman & Lucie Olbrechts-Tyteca, 1969). The
objects of study in the new rhetoric are the discursive techniques that aim to incite or
heighten an audience’s attachment to the values and beliefs of the argument being
presented. The new rhetoric is less elevated than its Aristotelian ancestor, being more
concerned with “the effective use of informal reasoning in all fields” (Perelman 1998,
p.764).
The premise that because of its persuasive aspects design is a form of rhetoric, and
discussions about the relationship between the visual, design and rhetoric have gained
traction in scholarly circles over recent decades (Barnard, 2005; Bonsiepe, 1999; de
Almeida, 2009; Ehses, 1984, 2009; Kinross, 1985; Poggenpohl, 1998; van der Waade,
2010). For example early work by Bonsiepe (first presented in 1965) argues for a
synthesis of sorts between a system of rhetoric and semiotics as a suitable tool to
describe and analyse advertising (1999). For Ehses (1984), a synthesis of semiotics as an
analysis of sign structures and their use in visual messages with rhetoric as a means of
constructing appropriate messages is proposed as a working model of concept formation
in graphic design. Further work by Ehses (2009) sets out a rhetorical approach to design
that draws together a rhetorical framework with strategies applied to practice and takes
into account the role of designers as “facilitators of social action … involved in shaping
communication processes as well as the resulting products” (p. 6). Furthermore, that
neutrality is not possible, that design from process to manifestation cannot be exempt
from rhetorical infiltration, are ideas that have also been discussed by Bonsiepe (1999);
Ehses (1984); and Kinross (1985), and echoed in Barthes’ seminal work on the
advertising image (1977). Buchanan (1985, p.4) posits the relationship between design
and rhetoric as the invention of argument by arguing that communication is central to all
design, as it is to rhetoric. Furthermore, as with rhetoric, the subject matter of design is not
determinate; there are “alternative resolutions” and designers are always dealing “with
matters of choice, with things that may be other than they are” (Buchanan, 1995, p.25).
Designs are arguments that challenge respondents’ values and beliefs with the purpose of
persuading an audience to adopt a new belief. The new belief relates to the
communication goal so “the designer must discover the argument that will persuade a
particular audience” (Tyler, 1995, p.112). Design as rhetoric places greater emphasis on
the communicative strategy as active, and the specificity of the audience.

Design and deliberative rhetoric
There are three kinds of rhetoric – deliberative (political, advisory), forensic (judicial, legal)
and display (epideictic, ceremonial) – and each specifies a different audience. Deliberative
rhetoric addresses the future, either in “exhortation” or “deterrence”. Forensic rhetoric
deals with the past, either as “prosecution” or “defence”. The third kind of rhetoric is
display, in either “praise” or “denigration” and concerned more with the present. In
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deliberative and forensic rhetoric the audience is a judge of the future and the past,
respectively. In relation to display, the audience is more a spectator (Corbett & Connors,
1999, pp. 23-24).
It is deliberative rhetoric and the rhetorical modes of appeal that are of particular interest
to this paper’s discussion of resonance. Deliberative rhetoric is concerned with the means
to an end and with the presentation of an advocated course of action that promotes a
desired result, that which people tend to seek. For Aristotle, “The objective of the
deliberative orator is advantage or harm, as to exhort is to urge as being more
advantageous, to deter to dissuade as being more harmful”. Therefore a rhetor will frame
a proposition on the bases of exhortation and deterrence. Poggenpohl has previously
identified deliberative rhetoric as significant to visual communication design as it is
concerned with prospective actions and possibilities that centre on human action and
choice – as does design itself – and easily recognisable in the designer’s prototype
(Poggenpohl, 1998, pp. 227-28). Deliberative rhetoric provides an audience with reasons
for persuading them to question beliefs as they consider the adoption of a new attitude or
course of action (Buchanan, 1985).

Interviews with Communication Designers
In order to find out what resonance in visual communication design is or could be about,
and how designers apply their understanding of resonance to designing visual
communications, in-depth, semi-structured interviews were conducted with a purposive
sample of internationally recognised visual communication designers.
Potential participants were identified from Australian and international professional design
associations. In addition, prospective participants were required to meet certain criteria in
order to be eligible for interview. These criteria included that a participant had to be a
practising designer or a design writer with at least ten years practice experience, as well
as achieving peer recognition through award or commendation from specific Australian
and/or international professional design associations and/or publication in scholarly and
professional design journals. A total of twelve designers were interviewed. There was a
slightly higher proportion of male to female (7 to 5) participants, which was consistent with
the ratio of those invited. Of the designers who were interviewed, all had practised for
more than 20 years and over half for more than 30 years. All designers had primarily
practised in western countries.
The designers were asked a series of questions on the topic of resonance in visual
communication design. The questions included what they thought resonance in visual
communication design is or could be and how it operates, the possible effects on a visual
reader’s experience of design, the factors or conditions required for visual
communications to resonate, how a designer might go about increasing the potential for
resonance, and the factors that interfere with the potential for resonance.
Discourse analysis informed the approach to working with interview data. My analysis of
the interviews considered language and its use as, drawing on Fairclough (1993, p. 63), “a
form of social practice, rather than a purely individual activity or a reflex of situational
variables.” As a social practice, language is therefore a discourse; it is firstly “a mode of
action, one form in which people may act upon the world and especially upon each other,
as well as a mode of representation” (p. 63). As a discourse, language is “a practice not
just of representing the world, but of signifying the world, constituting and constructing the
world in meaning” (p. 64).
In the context of this paper, resonance is a discourse because it is a human construct
informed by a design culture and contingent on social conditions. It is not the intent
therefore of this paper to approach resonance in visual communication design as a fixed
truth grounded in combinations of linguistic structures, despite this being characteristic of
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the way that resonance is articulated in some of the literature reviewed (for example in
McQuarrie & Mick, 1992). It is also not my intent here to propose a toolkit for resonance.
My analysis of the interviews with designers revealed that the discourse of resonance is
chiefly propelled by deliberative rhetoric. In the next section, comments from individual
designers are followed by the way in which their discussions of resonance reveal design
as a form of deliberative rhetoric.

Modes of appeal
Rhetorical modes of appeal (ethos, pathos, and logos) permeate the discourse of
resonance in relation to affecting a user/reader’s behaviour in response to and in
producing an affiliation with a design. For example, both of the individual designers below
are talking about resonance, but what they say reveals design’s rhetorical dimensions. For
the purposes of clarity, I repeat the first comment from the introduction:
For me, what [resonance] would mean is that there’s impact and memorability – I
mean I think in any form of communication it’s not emulating, but creating something
within the receiver or who you’re communicating to that there’s integrity, honesty and
something that they relate to. There’s an echo there. (Designer I, female)
As a design practitioner what I would be looking for if I was wanting to create – and I
think this is what we look for often, is to create resonance or to create a
communication that is meaningful, that engages the audience – is that we need to
understand the audience and we need to understand them well enough that we can
make a reasonable assumption on how they’ll behave and respond to something.
(Designer B, male)
I think that [resonance] has to have something to do with humanity, in some form –
even in its most remote way … that connects to the kind – to some level of humanity.
It could be through wit, you know, and humour; or it could be through irony or a kind of
subtle message in its most – sometimes a very innocuous way, it doesn’t have to hit
you over the head; but it’s a way of getting someone to feel, when they’re looking at it,
that they’re not intimidated by it and that they can feel invited to feel something.
(Designer J, female)
The three modes of appeal (ethos, pathos and logos) can be observed in the above
comments in relation to design integrity and credibility, appeals to a reader’s disposition
and emotion, and the techniques and reasoning applied to works of design in order that
user/reader takes up a design and the desired behavior or response is effected. For
example, resonant design that appeals to a user/reader’s “integrity” and “honesty” reveals
an ethos of design, and the idea of “creating something within” is pathos; affective design
that appeals to a user/reader’s values, beliefs, emotions. The use of humour and irony are
rhetorical tools of style. In each of the above comments, the modes of appeal are
interwoven to convey the reasoning for a design approach.
These aspects have parallels with the design literature on rhetoric. For example, ethos is
“the ‘voice’ of a product”, meaning the “implied character or personality of the
manufacturer [or client] as it is represented in a product and as it creates a relationship of
‘identification’ with those who use a product” (Buchanan, 2001, p. 196). Design “products”
can be conceived as arguments that propose how to lead one’s life (p.197). Pathos
relates to how well a product fits with or is suited to an intended individual or community of
users. Logos in design is “technological reasoning or the intelligent structure of the subject
of their [designer’s] design” (pp. 195-96). The use of rhetorical figures of style (elocutio) in
design and advertising, such as irony, are well documented (Bonsiepe, 1999; Ehses, 1984;
Durand, 1970; 1983).
Furthermore, the persuasive effects of an argument relate to the degree that it is useful,
useable and desirable in its appeal to a user/reader. In order for a design to be effective,
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the “visual properties of the argument must resonate with the reasoning and interests of
the audience” and this is also what makes it an “appropriate argument” (Ehses, 2009,
p.18). For the following respondents, the purpose of design is to resonate – resonance is
both the designer’s goal and an indicator of a design’s effectiveness:
I don’t consider [resonance] a tool I consider it the Holy Grail. It’s the end, right? It’s
what you’re striving for. So all the tools that we use, or I use, in service, in allowing
this resonance, to experiencing this resonance … (Designer G, female)
For me resonance sort of has more of an idea around connecting with both client and
audience and that is mandatory. If you don’t connect or resonate with the audience,
then how can it be successful? It’s then you’re just doing it for – who are you doing it
for, if it doesn’t resonate? (Designer L, female)
If it has no meaning and doesn’t resonate to the consumer or to the viewers, then
what’s the point, really? (Designer H, female)
By extension, when a designer understands the disposition of the audience they can
design visual communications so as to “construct” conditions that “fit” and trigger specific
responses; resonance, as the elicitation of such responses, signifies a design’s success:
Really understanding your audience. Because no two jobs are ever the same and no
two audiences are the same, so you’ve really got to understand your audience and
then you’ll find the triggers that speak to them. (Designer L, female)
And then, I guess it’s putting – once you understand the triggers, the triggers for the
audience, then you’re able to get to that point where you can create something with
resonance. So the factors or specific conditions, they can be constructed, but only
when you fully understand all of the issues around the communication challenges and
the having insights for the messages that will work with the audience or the images
that will work with the audience. (Designer D, male)
And then it’s fairly easy to touch the right nerve, because you can actually design in a
way that you know is going to fit. (Designer E, male)
These “triggers” that increase the potential for resonance were also described by
designers in terms that denote force and contact. More than three quarters of respondents
described visual communication that resonates as making physical contact by touching,
sticking, hitting, pushing emotive buttons, and having a noticeable residual effect. Despite
force being an aspect of the concepts of “hit” and “impact”, the way that interviewees used
them means that they signify the unexpected or sudden rather than a violent assault. For
example, “hit the right spot” (Designer E, male) implies satisfaction rather than a wellaimed blow and “hits on something” (Designer J, female) indicates “fit” and getting
something “right” (Kelly, 2014). These descriptions of resonance further reveal design as
rhetoric in that they imply tools of persuasion and modes of appeal. For example, Corbett
& Connors (1999, pp. 18-19) explain pathos as “the emotional appeal to the audience’s
disposition; appealing to passions and ‘touching the emotions’”.
Respondents also described resonance from the perspective of an experiencing subject
by placing themselves in the position of the user/reader for whom design resonates. The
following comments from individual designers further illustrate ideas of force and contact
in terms of the fit of a design with their own dispositions and the resultant effects:
And I remember I was affected by it … Ah, well, it moved me. (Designer B, male)
Those things really – hit me on different waves – that resonated in a very meaningful
sort of way. (Designer G, female)
So it’s pushing different emotive or mental buttons with you; (Designer I, female)
For the following designer, the affective nature of design is revealed in the way that the
multimodal representation of a human subject has rhetorical appeal and resonates
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because it is considered “a successful communication vehicle [that] has been welldocumented, so you’ve got that connection straightaway with what is humanity” (Designer
D, male). Apple’s iPod “Silhouette” television and video advertising campaign is an
example of visual communication that resonates. This respondent argued that it is
effective because it has “graphic impact” and uses a human figure to make a connection
with humanity. He described how the design depicts being immersed in the situation and
the experience that is represented (heightened through its multimodal aspects) and he
connects with it because it is a “basic human activity” that is enjoyable and liberating:
And there’s an individual, who’s obviously an individual, they’re silhouetted, you can’t
see their face, they’re obviously enjoying [something], it’s an enjoyable experience,
they’re dancing around: we’re drawn to it, we’re drawn to the experience that they’re
having. We connect with it. We can all see ourselves listening to that music in our
own rooms with the door closed and just going nuts. So what we’re seeing is a
fulfilment of a basic human need, so it’s got that relevance to us.
The suggestion he makes is that “the experience that we’re seeing there is happiness. So,
to put it in the most basic terms, iPod=happiness, and that’s a message that’s very difficult
to forget. It’s one thing that we all crave”.
According to Aristotle the “most important matters on which the framer of a deliberative
speech must possess knowledge” with which to base a proposition to urge or dissuade,
are essentially happiness, the good and the expedient. For him, happiness (eudaimonia)
is the “supreme goal of all human action”, where in deliberative rhetoric, all exhortations
and dissuasions (of belief, behavior, or action) are concerned with happiness and things
that contribute to it and conflict with it”. Eudaimonia underpins Aristotle’s ethical theory:
happiness pertains not only to “virtuous welfare, or self-sufficiency in life, or the
pleasantest secure life or material and physical well-being”; it is also “accompanied by the
capacity to safeguard or procure the same.” In the context of design practice, this
manifests in the idea that design intends to exhort or dissuade, and is presented as being
of benefit to a user/reader; i.e. an iPod satisfies one’s need for a sense of belonging
(connection to and identification with others via a shared experience) and happiness.

Discussion
I have already stated that in the context of this paper, resonance – as a human construct
informed by a design culture and contingent on social conditions – is a discourse.
Resonance is a discourse because what it “is”, is “produced socially and discursively, by
individuals drawing upon real practices encountered in a range of situations, as well as
wider social contexts and discourses” (Kelly, 2013, p. 268).
In other words, the designers interviewed have drawn upon their own practice experience
and the discourses of professional design to describe resonance in relation to a designer’s
intent and a design’s effect(iveness). It is also important to take into account the interview
situation and acknowledge that producing knowledge of resonance is a co-construction
between the individual interviewees and myself as the researcher.
Nevertheless, the way that designers have explained resonance is primarily in rhetorical
terms. Additionally, discussions of resonance commonly reveal the three rhetorical
divisions of proof; ethos (character and integrity), pathos (disposition of the reader), and
logos (logical demonstration). The discourse of resonance is propelled by rhetoric as the
articulation of appeals to readers’ beliefs, values, and familiarity with lived experience as
approaches to designing visual communications. It is deliberative rhetoric that is most
relevant to the analysis of these appeals because they elaborate on design that is
concerned with a user/reader’s choice and prospective action; the intent to exhort or
dissuade a behaviour, attachment to a belief, or value, is commensurate with a
communication goal. The intertwining of design and rhetoric, made explicit by design
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scholars, is also embedded in the way the design practitioners interviewed discuss the
concept of resonance in the context of a western visual communication design practice.
I argue that frameworks for communication design based on the relationship between
design and deliberative rhetoric must also extend to a critique of this relationship, in order
to interrogate the positions that designers take up in a practice that advocates courses of
action for human subjects. This is firstly because the art of rhetoric is concerned with the
probability of persuasion of any given subject; rhetoric shapes society, changes people’s
courses, and models new actions (Buchanan, 1985, p. 6). Secondly, following Frascara
(2004, p. 2) the activity of visual communication design is “the action of conceiving,
programming, projecting, and realizing visual communications … with a view toward
having an impact on the public’s knowledge, attitudes, or behavior in an intended
direction.” In other words, communication designers are facilitators who shape social
processes and “design, conceived as rhetorical argument makes available and advocates
certain positions for individuals to take up” (Kelly, 2013, p. 256).
These positions apply to designers and audiences alike. For example, Aristotle’s claim
that all exhortations (encouragement of behaviour, belief, or action) and dissuasions (of
behaviour, belief, or action) are “concerned with happiness and things conducive to it and
contrary to it” are significant goals for any designer to take up. Discussions of design as
rhetoric however, and rhetoric’s application to designing, rarely attend to ethical aspects,
despite the process of rhetorical infiltration being evident in design. What this highlights is
that design as a (rhetorical) practice does not require what Foucault (2011, p. 13) terms –
in reference to rhetoric – a “bond of belief” between the “speaker” and what is being said.
The earlier interview comments about finding the right “triggers” in design make this clear.
For rhetoric is fundamentally “a technique concerning the way that things are said, but
does not in any way determine the relations between the person who speaks and what he
says.” Foucault adds that in rhetoric, the “connection between the person speaking and
what he says is broken” at the same time that rhetoric’s effect is “to establish a
constraining bond between what is said and the person or persons to whom it is said” (p.
13).
Putting this in the context of design as rhetoric, a designer is not required to believe in
what they are “saying” through a design, despite asking audiences to believe in what is
being said. Nevertheless, to deal with matters of choice and how things could be, to seek
to effect desired responses from a user/reader through design, still means taking up
certain positions in shaping communications that aim to provoke or heighten the values
and beliefs of a user/reader. Visual communication is not neutral or value-free, and the
very nature of design practice is that it is socially enacted, culturally mediated and
historically situated. In other words, designers cannot but take up certain positions when
designing. At the same time, design practice conceived as rhetoric does not require this to
be addressed. It is because of the tension between these aspects that further study into
the relationship between design and rhetoric that includes a critique of this relationship,
presents the potential to enhance designers’ critical reflexivity of the positions that they
themselves take up in designing (rhetorical) communications.
The value of this paper is its bringing together theoretical discussion of rhetoric in design
with the discourse of designing and design practice. Discourse is central to design
practice – however there is never only one discourse. Following Fairclough’s (1993, p. 57)
view of discourse as both a mode of action and representation, and a practice as “real
instances of people doing or saying or writing things”, it is through discourse that
knowledge of a practice is in part produced. In other words, it is through action and
representation, doing and saying, that knowledge of design as rhetoric is produced.
Designers are often criticised by design scholars for failing to reflect critically upon the
conditions which impact on their actions and the social effects of design. This paper takes
a step towards revealing the way that – taking into account variations in language use –
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tacit knowledge developed through design practice and design theory overlap. There is
scope for further work on developing approaches to critique that use theory to interrogate
rhetorical frameworks of designing.

Conclusion
This paper set out to extend an understanding of design practice’s rhetorical dimensions
by looking through the discourse of resonance and in so doing demonstrate that the
relationship between design and rhetoric, made explicit by design scholars in recent
decades, is also implicit in a western design practice. Drawing on discourse analysis as
an approach, the paper discusses the results from semi-structured interviews with
Australian and international designers that reveal discussion of resonance to be chiefly
propelled by deliberative rhetoric. Further research by the author, beyond the scope of this
paper, discusses the particular communicative strategies and rhetorical appeals that these
designers elaborate on in their interpretations of resonance for visual communication
design practice. The purpose of this paper and its significance is that it draws attention to
the parallels between theory and practice concerning design’s relationship to rhetoric that
can contribute to the development of more critical approaches to this relationship in
contemporary communication design practice.
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Making'the'Case:'collaborative'concept'development''
of'products'and'services'for'a'new'design'museum'
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'
Abstract'
This"paper"describes"the"role"practice<led"research"has"played"in"identifying"an"opportunity"
for"innovative"organizational"progress"(for"a"globally"recognized"museum),"and"discusses""
one"role"of"practice<led"research"in"product"and"service"development"for"the"new"business.""
It"looks"at"why"collaborative"research"is"employed"to"explore"concept"development,"how""
this"is"being"investigated"and"what"the"insights"thus"far"indicate."Two"projects"are"discussed,"
one"in"the"area"of"curatorial"practice"for"communicating"design"and"craft"innovation"and,""
the"other"in"the"design"of"residency"programmes"in"terms"of"nurturing"innovation"in"design"
and"craft"practices.""The"design"of"knowledge"exchange"is"presented"as"a"context"for"concept"
development"and"why"collaborative"research"is"used"as"a"means"of"exploring"design"as"a"
core"business"competency;"a"visioning"tool"shaping"company"developments"for"achieving"
sustained""growth.""Case"Study"as"a"methodology"is"applied"to"investigate"the"concept"
development"phase"of"innovation"especially"in"terms"of"researching"the"actors"within"the"
design"activity"and"the"context"within"which"the"activity"takes"place."The"paper"closes"by"
sharing"the"insights"gained"from"the"collaborative"research"and"presents"six"values"emerging"
from"the"collaborative"research"thus"far.'
Keywords:''
concept"development;"museum"environment;"collaboration;"knowledge"exchange;"design."
'

Introduction'

The"landscape"of"design"is"changing"and"while"it"is"difficult"to"say"with"any"degree"of"
certainty"where"the"discipline"is"headed,"there"is"no"doubt"a"new"chapter"has"begun."Change"
will"certainly"build"on"the"40"(plus)"years"of"international"investment"made"in"academia"to"
characterize"design"research"(and,"by"default"typify"the"values"and"value"of"design"and"
designers"themselves)"while"mindfully"considering"the"needs"of"people"and"the"rapid"
developments"in"technology."'
Amidst"this"change"is"a"tension"identified"through"the"lead"author’s"research"into"
communication"of"design"and"craft"thinking"(2004<14),"specifically"the"relationship"between"
a"traditional"product<design"framework"(with"its"associated"services)"and,"the"growing"
service"design"processes"and"products"agenda."The"two"viewpoints"have"different"value"
systems."They"both"have"a"rightful,"equal"place"in"education"and"industry,"yet"understanding"
the"emerging"relations"is"a"work"in"progress."
Why"is"deeper"understanding"of"this"relationship"important?"Analysis"suggests"there"are"at"
least"two"reasons:"its"impact"on"the"development"of"skills,"knowledge"and"expertise"–"and"its"
use"in"building"strong"links"with"enterprise,"and"communication"with"the"general"public"<"
design"arguably"cannot"reach"its"optimum"employment"if"a"large"degree"of"ambiguity"exists"
in"its"communication"to"people"and"sectors"in"terms"of"what"it"does"and"why"it"does"it.""
This"paper"describes"the"role"practice<led"research"has"played"in"identifying"an"opportunity"
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for"innovative"organizational"progress,"and"discusses"one"role"of"design"research"in"product"
and"service"development"for"the"new"business."It"looks"at"why"collaborative"research"is"
employed"to"explore"concept"development,"how"this"is"being"investigated"and"what"the"
insights"thus"far"indicate.""
"

Design'Innovation:'identifying'a'need'for'concept'development'
Research"and"development"is"a"critical"component"of"business"innovation"and"this"is"no"
different"for"an"arts"organization,"a"museum"for"example,"than"it"is"for"a"leading"business"
such"as"Apple,"Philips"or"Toyota."Through"design"and"craft"research"(entitled"‘Past,"Present"
and"Future"Craft"Practice’"which"was"conducted"over"five<years,"2005<10)"new"knowledge"
and"insights"contributed"to"the"emergence"of"an"idea"for"innovative"organizational"
development"(Follett"&"Valentine"2010;"Valentine"&"Follett,"2010)."Through"the"ambition"of"
a"newly"formed"strategic"partnership"and"interdisciplinary"team,"the"idea"was"mobilised"in"
2009"and"is"being"developed"into"an"opportunity"called"‘V&A"Dundee’"[1]"(Figure"1)."How"
can"design"reach"its"full"potential"if"there"is"a"lack"of"knowledge"and"understanding"about"
what"it"is,"what"it"does"and"what"is"has"done"to"improve"the"world"we"live"in?"Where"can"
people"go"in"the"UK,"outside"of"London"and"in"Scotland"specifically,"to"engage"and"learn"
about"design,"its"heritage"and"its"capacity"to"nurture"innovation"and"by"definition,"cultural"
and"economic"growth?"Both"of"these"challenges"(and"others)"are"met"through"the"concept"
of"‘V&A"Dundee’.""
"

'
Figure"1."V&A"Dundee."©KKAA/Design"Dundee"Ltd."
"
In"addition"to"contributing"to"the"emergence"of"an"innovative"organizational"idea,"the"
research"council"funded"project"developed"a"number"of"opportunities"for"product"and"
service"innovations"(Valentine,"2010a;"2010b;"2011a;"2011b;"2013):"one"in"the"area"of"
curatorial"practice"for"communicating"design"and"craft"innovation"[2]"and,"the"other"in"the"
design"of"residency"programmes"in"terms"of"nurturing"innovation"in"design"and"craft"
practices."These"outcomes"are"being"further"investigated"through"two"collaborative"doctoral"
awards"[3]."They"are"used"to"exemplify"design"research"for"concept"development"of"a"new"
product"and"service"for"the"emerging"museum."Before"looking"at"these"examples,"further"
contextual"information"is"provided"to"support"understanding"of"the"framework"employed"for"
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nurturing"concept"development."
"

The'Design'of'Knowledge'Exchange'for'Concept'Development'
Our"knowledge"of"the"world"we"live"in"is"continually"growing."The"rapid"development"of"
concepts,"culture,"materials,"methods"and"technologies"offer"an"unprecedented"era"of"
design."In"the"U.K"this"new"knowledge"has"derived,"in"part,"from"a"shift"in"context;"we"have"
moved"from"a"country"and"an"economy"excelling"in"mass<manufacturing"capabilities"to"one"
where"service(s)"and"servicing"is"beginning"to"enter"centre"court."This"shift"is"further"
compounded"by"the"ensuing"rise"of"3D"printing"and"its"impact"on"design"and"manufacturing."
The"importance"of"change"to"this"paper"is"its"profound"influence"on"design,"designers"and"
designing"with"strategy,"process"and"methods"taking"precedent"over"product"in"its"
traditional"manufacturing"sense.""'
As"the"transformation"in"design’s"value"is"widely"discussed"and"debated"(Borja"de"Mozota,"
2006;"Brown,"2009;"Buchanan,"Doordan"&"Margolin,"2010;"Evans,"2011;"Fry,"2009;"Inns,"
2010;"Inns,"Baxter"&"Murphy,"2006;"Jahnke,"2012;"Kimbell,"2009,"2011;"Krippendorff,"2006;"
Redstrom,"2006;"Stickdorn"&"Schneider,"2011;"Yee,"Jeffries"&"Tan,"2013),"it"is"not"the"
purpose"of"this"paper"to"describe"the"change,"rather"to"acknowledge"and"present"it"as"a"
given"in"this"research."What"is"note<worthy"is"a"major"feature"of"the"emerging"and"emergent"
new"problems"is"there"is"no"previous"example"to"learn"from;"they"are"extremely"complex"
requiring"radical"thinking"and"intense"trans<disciplinary"collaborations"for"their"solution"
(Peat,"2008;"Brown,"2009;"Bruce"&"Baxter,"2013)."
A"major"challenge"set"by"this"shift"in"perspective"is"the"new"knowledge"generated"is"
predominantly"understood"by"the"design"sector"itself."However,"what"good"is"this"new"
design"knowledge"if"nobody"uses"it,"understands"it"or"even"knows"it"is"out"there?"And"with"
the"highly"turbulent"real<world"environment"<"its"increasingly"complex"problems"with"
unknown"solutions"<"how"can"designers"and"design"researchers"help"this"situation"if"they"do"
not"recognize"what"business,"culture"and"society"really"needs"to"know?""
In"designer’s"thinking,"ensuring"there"is"sufficient"respect"and"disrespect"for"heritage"and"
innovation"is"a"continuing"responsibility"(Valentine,"2004;"2011a);"it’s"not"a"new"conundrum"
but"the"highly"complex,"digital"and"technological"context"in"which"problems"sit"today,"means"
there"is"a"new"layer"of"responsibility"integrated"into"the"system"of"designing."
Interdisciplinary"teams"and"collaborative"projects"have"increased"in"both"size"and"ambition."
Certainly"within"Higher"Education"in"the"UK,"this"increase"has"been"fuelled"by"government"
investment"and,"in"Industry"because"of"globalization"and"the"affects"it"has"collectively"
undergone"these"past"five"years"especially."In"academia,"our"subsequent"priority"is"arguably"
leading"cultural"change"and"assessing"how"we"embed"and"make"effective"the"use"of"design"
at"all"levels"of"business,"across"the"sectors,"including"our"own"i.e."education"
This"is"where"sharing"knowledge"and"exchanging"skills"and"expertise"plays"a"critical"role."
Interdisciplinary"teamwork"can"broker"connections"between"people,"places"and"problems"in"
order"to"help"us"create"a"better"world."Currently,"in"the"UK’s"Research"Councils,"it"is"
popularly"referred"to"as"‘knowledge"exchange’"(KE)."It"is"a"way"of"working"that"removes"
unnecessary"barriers"between"subjects,"specialists"and"knowledge"domains"to"help"identify,"
manage"and"resolve"the"increasingly"complex"problems"we"face"today:"it"encourages"people"
to"leave"unnecessary"intellectual"baggage"at"the"front"door"of"the"collaborative"‘house’"–"
which"can"often"arrive"disguised"as"‘ego’."KE"is"not"a"new"phenomenon;"as"a"subject,"one"
simply"has"to"refer"to"business,"ethics"and"management"journals"to"realize"its"history."In"the"
context"of"design,"KE"is"an"inherent"aspect"of"the"socially"dynamic"process"and"the"rich"
culture"within"which"it"intervenes;"it"is"an"activity"engaged"with"in"many"ways"across"many"
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situations."Indeed,"one"simply"has"to"participate"in"conversation"with"the"sector"to"
appreciate"the"part"it"plays"in"today’s"market"and"emerging"markets"(see"for"example,"the"
work"of"FROG"design"and"IDEO)."
In"the"collaborative"research"referred"to"in"this"paper,"‘knowledge"exchange’"is"used"to"
describe"the"multi<dimensional"exchange"of"skilled"people,"knowledge"and"expertise"
between"the"design"community"and"those"who"use"and"wish"to"use"design."It"covers"the"
processes"by"which"knowledge,"expertise"and"skills"are"exchanged"between"the"design"
sector,"its"users"and"potential"communities"to"contribute"to"economic"competitiveness,"
effectiveness"of"design"policy,"and"quality"of"life.""
The"concept"development"research"for"Design"Curation"draws"on"the"doctoral"researcher’s"
background"in"creative"arts,"humanities"and"jewellery"design,"while"the"concept"
development"research"for"the"service"design"associated"with"a"new"residency"programme"
draws"on"the"doctoral"researcher’s"knowledge"and"expertise"of"photography,"creative"arts"
and"design"management."Both"studies"learn"from"the"knowledge"and"expertise"of"the"
partner"organisations."Knowledge"of"the"culture"and"philosophy"underpinning"the"founding"
partner,"V&A"(London)"is"incorporated"into"the"concept"development"process,"as"is"
knowledge"and"expertise"of"the"culture"and"philosophy"of"visual"research"at"the"art"school"
within"the"host"University"(of"Dundee)."In"addition,"the"international"museum"and"academic"
institutions"offer"organisational"infrastructure:"V&A"offers,"for"example,"tangible"learning"
and"outreach"strategies"for"engaging"diverse"audiences,"curatorial"programming,"and"
enterprise"strategies."The"University"of"Dundee"offers,"for"example,"a"research"and"
development"infrastructure,"research<led"enterprise"capabilities"and"policy"development."
Together"they"contribute"to"the"framework,"resources,"time"and"rigour"required"to"fully"
investigate"new"product"and"service"design"in"advance"of"V&A"Dundee’s"completion,"
intended"for"2016"[4].""The"knowledge"exchange"in"the"partnership"and"collaborative"
research"is"created"to"explore"design"as"a"core"business"competency;"a"visioning"tool"shaping"
company"developments"for"achieving"sustained"growth.""""
In"this"next"section,"a"brief"overview"of"each"of"the"doctoral"studies"is"offered,"followed"by"a"
broader"discussion"of"case"study"methodology.""For"reasons"of"brevity,"and"as"these"studies"
are"currently"in"progress,"this"section"seeks"to"open"discussion"and"present"insight"into"the"
use"of"case"study"methodology"as"a"framework"for"concept"development"research.""

"
Curatorial'Practice'for'Communicating'Design'Innovation''
Understanding"of"the"transformation"in"design’s"value"arguably"remains"underdeveloped"
beyond"the"design"industry"and"academia.""The"ambition"for"meaningful"audience"
engagement"and"learning"within"public"museums"indicates"a"productive"domain"in"which"to"
begin"addressing"this"imbalance.""A"core"aim"of"V&A"Dundee"is"to"reflect"and"respond"to"the"
legacy"in"Scotland"of"past"designers,"companies"and"partnerships,"allowing"the"scale"and"
intricacies"of"innovation"through"design"to"be"seen"on"an"historical"spectrum"that"also"
projects"forward"to"inform"future"practices.""This"doctoral"research"examines"curatorial"
methodologies"and"exhibition"practices"for"design,"arguing"that"if"the"changes"in"design"and"
its"strategic"value"are"to"be"explored,"understood"and"enjoyed"within"a"modern"museum"
context,"then"existing"approaches"need"to"be"investigated,"evaluated"and"potentially"
redesigned."
If"curation"was"once"seen"as"the"scholarly"collection,"preservation"and"presentation"of"
artworks"and"objects,"it"now"includes"being"characterised"as"an"active"artistic"and"authorial"
practice"(Farquarson,"2003;"O’Neill,"2012),"a"mode"of"inquiry"(Drabble"as"cited"in"Graham"&"
Cook,"2010;"Fernández,"2011;"Rogoff,"2010),"and"a"means"of"facilitating"and"producing"
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relationships"between"people"and"different"forms"of"creative"practice"(Smith,"2012).""
Curatorial"practice"for"design"<"being"primarily"based"on"models"from"art"practice"<"has"yet"to"
be"fully"articulated.""Exhibitions,"although"not"the"sole"outcome,"nevertheless"are"a"
prevalent"manifestation"of"curatorial"practice.""A"contextual"review"undertaken"of"the"
subject"suggests"that"preoccupation"with"product"design,"the"lionization"of"the"‘hero’"
designer,"and"a"focus"on"aesthetic"or"functional"concerns"are"just"some"common"aspects"of"
design"exhibitions;"these"emphases"arguably"inhibit"a"more"nuanced"discussion"and"
elaboration"of"strategic"design"processes.""In"addition,"as"authoritative"or"transmission"
modes"of"communication"within"museums"begin"to"change"with"the"recognition"of"the"
interpretive"agency"of"the"visitor"(Hooper<Greenhill,"2011),"approaches"for"sharing"
knowledge"and"collectively"exploring"the"complexity"of"design"become"opportunities"for"
organizational"innovation."""
For"curatorial"teams,"these"communicative"developments"and"the"new"forms"and"theories"
of"design"pose"challenges,"as"the"display"of"outcomes"may"not"be"possible"or"desirable.""The"
outcome"of"a"service"design"process"for"example"may"be"an"improved"interaction"or"user"
experience"(Stickdorn"&"Schneider,"2011).""The"value"of"these"design"processes"is"more"
intangible"and"arguably"becomes"difficult"to"capture"and"present"in"traditional"exhibition"
formats.""The"research"must"question"the"extent"to"which"new"conceptions"of"
communication"and"design"ask"for"a"reconsideration"of"the"purpose"of"the"exhibition,"and"of"
what"it"means"to"‘curate’"design."For"museums"committed"to"developing"wider"
understanding"and"appreciation"of"design,"interest"in"tackling"these"issues"is"growing,"but"
there"is"still"work"to"be"done"to"establish"a"firm"base"in"academic"design"research."
This"research"uses"case"study"methodology"to"bring"together"the"broader"contexts"of"
museum"practice,"design"research"and"curation"with"the"specificities"of"a"small"number"of"
‘cases’"of"curatorial"practice,"chosen"through"purposeful"sampling.""A"hermeneutic"approach"
(cf."Alvesson"and"Sköldberg,"2009;"Crotty,"1998;"Laverty,"2003)"is"adopted,"as"the"study"
seeks"to"bring"together"the"‘products’"of"curatorial"practice"(such"as"exhibitions)"with"the"
interpretive"horizons"of"the"researcher,"and"those"of"individuals"and"teams"engaged"in"
curatorial"projects.""This"aims"at"opening"up"the"multiple"interpretive"layers"within"each"case,"
leading"to"a"deeper"understanding"of"the"personal"and"collective"values"and"characteristics"
that"are"reflected"in"curatorial"methodologies.""Verganti"and"Öberg"(2013)"suggest"that"
innovation,"when"explored"through"the"framework"of"hermeneutics,"can"be"seen"as"a"
process"of"interpreting"(developing"meaningful"scenarios)"and"envisioning"(imagining"
experiences,"rather"than"answering"existing"needs).""With"a"hermeneutic"framework"then,"it"
is"possible"to"both"interpret"existing"practices,"and"learn"from"these"to"project"forward,"to"
envision"new"experiences.""Existing"cases"can"be"examined"and"questioned;"offering"deeper"
understanding"of"the"past"and"present,"and"new"possibilities"can"be"envisioned;"through"an"
exploration"of"new"meanings"for"products"and"services"being"designed"for"the"future."""
The"research"also"employs"the"notion"of"prototyping"to"conceptualise"curatorial"practices,"in"
order"to"investigate"how"‘scenarios"of"meaning’"(Verganti"&"Öberg,"2013)"are"developed"and"
to"examine"how"and"why"innovation"occurs"in"particular"cases.""Michael"Schrage"(2013)"
suggests"that"prototyping"is"a"means"of"‘crafting"interactions’:"it"is"the"creation"of"places"for"
people"to"gather"around"different"types"of"artefacts"<"tangible,"digital"or"conceptual."For"
Schrage,"prototypes"are"hypotheses,"marketplaces"and"playgrounds:"ideas"to"test;"spaces"
where"value"is"negotiated"and"exchanged;"and"spaces"for"play,"structured"and"unstructured.""
Each"of"these"descriptions"reflects"qualities"of"exhibitions"and"other"curatorial"outcomes.""
These"notions"of"prototyping"and"the"prototype"allow"the"researcher"to"seriously"play"with"
conceptual"framing"of"the"curatorial"design"process,"to"build"criteria"for"evaluating"
innovation.""In"the"development"of"new"products"and"services"for"an"emerging"museum,"it"is"
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necessary"to"be"playful"with"existing"concepts,"allowing"provisionality,"physical"and"
conceptual"exploration"and"co<creation"to"be"considered"as"part"of"framework"for"evaluation."

!
Design'Residencies:'concept'development'for'new'products'and'services'
From"2005"to"2010"there"was"a"noted"40"per"cent"rise"in"the"total"of"freelance"designers"in"
the"UK,"with"totals"reaching"over"65,000"in"numbers"(Design"Council,"2010).""This"figure"
contributes"to"the"8.4"per"cent"of"the"population"recorded"to"be"working"in"the"creative"
industries"in"2010"(Bakhshi,"Freeman"&"Higgs,"2013).""The"Department"for"Business,"
Innovation"and"Skills"and"the"Department"for"Culture,"Media"and"Sport"have"advocated"that"
the"creative"industries,"which"total"5.6"per"cent"of"UK"GDP,"will"be"a"critical"area"for"growth"
in"the"current"times"of"austerity"(Kendall,"2011).""In"response"to"these"changes"in"the"socio<
economic"landscape,"museums"have"been"working"more"strategically"with"creative"
industries,"investigating"the"benefits"of"interdisciplinary"exchange"of"resources"and"
audiences"(Kendall,"2011),"and"constructing"hubs"for"the"advancement"of"professional"
creativity"(Bishop,"2004).""This"has"led"to"a"substantial"increase"in"the"provision"of"
residencies"provided"by"cultural"and"creative"organisations,"which"aim"at"nurturing"the"
professional"capacities"of"the"designer"(e.g."Designer"in"Residence"at"the"Design"Museum,"
London;"Designers"in"Residence"at"the"University"of"Northumbria;"and"Fashion"Foundry"with"
the"Cultural"Enterprise"Office,"Glasgow).""However,"despite"progress"being"made"in"terms"of"
provision,"there"remains"limited"research"conducted"on"the"design"and"effectiveness"of"this"
service"and"the"current"discussion"in"industry"journals"criticises"programmes"for"lacking"in"
consideration"and"preparation"(Grey,"2009)."""
One"of"the"few"definitions"of"residencies"in"circulation"articulates"the"concept"as"‘schemes"in"
which"artists"of"all"kinds"–"poets,"composers,"dancers,"painters,"craftspeople,"photographers,"
filmmakers,"and"so"on"–"work"outside"their"‘normal’"working"circumstances"and"in"contact"
with"people"who"may"not"be"considered"to"be"an"‘arts"audience’"in"any"conventional"sense’"
(Stephen,"2009,"pp."43<44).""This"definition"is"limited"to"artistic"practice"and"those"
residencies"that"tend"to"learning"and"engagement"strategies.""It"excludes"the"residency"
models"which"consider"the"programme"as"a"means"for"developing"the"business"capacities"of"
the"practitioner"in"residence"and"the"models"which"have"the"practitioner"in"isolation"from"
social"and"economic"distractions"to"develop"new"creative"outputs"or"an"exhibition.""The"
various"frameworks"that"have"been"collated"and"examined"through"a"rigorous"contextual"
review"offer"a"malleable"understanding"of"residency.""Specifically,"residencies"offer"creative"
practitioners"the"time"and"resources"to"innovate"in"practice,"subsequently"resulting"in"
objects,"events"or"services"that"the"resident,"participating"individual"and"host"organisation"
benefit"from.""
Using"the"V&A"Dundee"as"the"context"for"the"investigation,"this"research"aims"at"
demonstrating"how"design"research"might"be"employed"in"the"concept"development"of"new"
products"and"services"for"an"emerging"museum.""The"research"intends"to"discover"the"
strategies"that"can"structure"a"residency"programme"which"supports"the"development"of"
innovation"in"practice,"both"at"an"individual"and"organisational"level.""Therefore,"the"
methodology"has"been"devised"to"capture"and"analyse"existing"residency"practices"whilst"
prototyping"and"testing"a"new"model"of"provision.""As"an"inter<disciplinary"project,"the"
research"exploits"the"strength"of"design"research,"specifically"the"ability"to"adapt"methods"
and"methodologies"from"other"fields"to"develop"new"discipline"specific"research"paradigms"
(Chow,"2008),"and"the"belief"that"design"is"projective"and"powered"by"its"ability"to"create"
new"possible"futures"(Jonas,"2001;"Krippendorff,"2006)."""
The"research"employs"a"case"study"methodology"for"the"concept"development"of"a"new"
model"of"practice"and"it"intends"to"provide"a"detailed"and"in"depth"account"of"the"
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knowledge"accumulated"through"a"single"exemplification"(Robson,"1993;"Yin,"2009).""As"part"
of"the"field"research,"a"six<month"placement"at"the"Victoria"&"Albert"Museum"in"London"
offered"the"opportunity"to"gain"an"understanding"into"the"nature"and"phenomenon"of"
residencies"through"use"of"heuristic"research"(Moustakas,"1990)."This"placement"allowed"for"
the"researcher"to:"immerse"herself"in"the"museum"environment;"observe"the"events"
associated"with"the"residency;"interview"the"individuals"participating"in"the"programme;"
assess"the"importance"of"the"residency"with"the"Museum’s"visitors;"analyse"relevant"
organisational"documents,"all"of"which"provided"rich"empirical"data"from"which"to"analyse"
and"evaluate"a"residency"programme"in"operation.""In"addition,"the"placement"offered"an"
example"through"which"to"discuss"the"traditional"and"growing"frameworks"for"design."
The"projective"aspect"of"the"design"research"in"the"case"is"powered"by"the"advancement"of"
prototyping"in"generative"design"thinking"activities"to"facilitate"and"cultivate"the"design"of"
services"that"truly"represent"those"which"are"possible"in"real"world"practices"(Simonsen"&"
Hertzum,"2010).""The"research"employs"the"Participatory"Prototyping"Cycle,"a"method"for"
using"the"prototyping"process"beyond"physical"construction"to"a"convivial"tool"and"a"model"
for"co<creation"(Sanders,"2013).""Concept"development"of"a"new"residency"model"will"be"
drawn"from"the"ideas"and"conversations"with"individuals"chosen"through"judgement"
sampling"(Burgess,"1984).""Insights"gleaned"from"the"field"research"will"be"conveyed"to"V&A"
Dundee"and"the"Victoria"&"Albert"Museum"London"through"knowledge"exchange"sessions,"
research"seminars"and"reports.""

"
Case'Study:'research'methodology'
In"both"of"the"aforementioned"doctoral"studies,"Case"Study"as"a"methodology"is"applied"to"
investigate"innovation,"specifically"the"concept"development"phase."Case"study"is"a"research"
method"sitting"along"side"experiments,"surveys,"archival"analysis"and"histories,"(Yin,"2009[5])"
and"it"can"also"be"considered"as"a"methodology"much"like"Narrative"Research,"
Phenomenology,"Grounded"Theory"and"Ethnography"(Creswell,"2013).""The"main"paradox"of"
case"study"research"is"that"it"is"widely"used"but"often"held"in"low"regard"by"the"research"
community"(Flyvbjerg,"2013;"Gerring,"2007).""Many"elements"contribute"to"this"conflict,"
much"of"these"are"deep"rooted"in"wider"contexts"of"social"science"research"and"often"stem"
from"fundamental"differences"within"various"research"traditions"(Langrish,"1993)"and"the"
existing"qualitative<quantitative"divide"in"some"social"science"research"communities.""Case"
studies"have"been"noted"as"a"practice"not"worthy"of"regard"as"a"‘rational,"scientific"venture’"
(Miles,"1979,"as"cited"in"Yin,"1981,"p.58).""The"dismissive"attitude"could"be"due"to"a"lack"of"
consensus"in"regards"to"the"definition"of"the"term"‘case’,"and"the"other"terms"associated"
with"case"analysis,"even"though"case"study"as"a"practice"is"prolific"and"central"to"social"
science"discourse"(Ragin,"1992).""The"strength"of"case"study"is"in"its"ability"to"be"malleable,"
and"in"its"use"as"an"applied"method"for"both"qualitative"and"quantitative"social"science"
research.""However,"the"flexibility"and"adaptability"of"the"case"study"can"cause"much"
disagreement"even"amongst"advocates.""Whereas"some"research"states"that"multiple"cases"
are"vital"to"the"generation"of"new"theory,"with"high"levels"of"empirical"validity"(Eisenhardt,"
1989;"Eisenhardt,"1991),"others"would"argue"that"research"which"uses"multiple"cases"are"too"
concerned"with"developing"methods"of"analytical"measurability,"and"lack"the"rich"and"
informative"context"needed"to"support"new"theoretical"constructs"(Dyer"&"Wilkins,"1991).!
Case"study"is"well"established,"yet"as"a"method"for"design"research"Breslin"and"Buchanan"
state,"“designers"have"not"yet"made"the"leap"to"writing"and"using"case"studies"as"an"
important"part"of"design"education"and"research"development”"(2008,"pp."37<8).""A"number"
of"reasons"are"cited"for"this,"including:"a"reticence"to"allow"outsiders"into"the"product"
development"process;"a"tendency"to"see"individuality"rather"than"universal"ideas"within"the"
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designers"process;"and"the"business<focused"form"of"existing"case"reports"that"obscures"
other"aspects"of"design"practice."Dorst"(2008)"contributes"to"this"discussion"noting"in"design"
research’s"bid"to"produce"universally"validated"models"and"tools,"too"much"investment"has"
been"directed"towards"the"design"processes,"to"the"neglect"of"three"prime"aspects"of"
creative"endeavour:"the"object"of"activity"(i.e."the"problem"and"its"emerging"solution);"the"
actors"within"the"activity"(i.e."the"designer"or"team);"and"the"context"within"which"the"
activity"takes"place.!
Conducting"“an"intensive"analysis"of"an"individual"unit"(as"a"person"or"community)"stressing"
developmental"factors"in"relation"to"environment”"(Flyvbjerg"2013,"p"169)"would"appear"to"
be"an"appropriate"approach"for"gaining"valuable"knowledge"about"the"practices"of"design,"
problematizing"the"notion"that"generalization"is"a"necessary"result"of"research.""Nuanced"
understandings,"valid"within"one"context,"may"be"transferable"to"others,"but"generalising"on"
the"basis"of"specific"cases"should"not"always"be"the"goal"of"social"research.""Flyvbjerg"(2001;"
2013),"Stake"(2003)"and"Dorst"(2008)"argue"for"gaining"in"depth"and"particular"understanding"
of"current"or"past"situations,"in"order"to"create"a"strong"foundation"for"their"respective"
disciplines.""However,"if"the"aims"of"design"research"are"to"project"forward,"to"create"
possible"future"products,"services"and"experiences,"then,"as"design"researcher"Rosan"Chow"
(2008)"argues,"Case"Study"becomes"inadequate.""Chow"asserts"it"is"unsuitable"for"the"
projective"domain"of"the"design"process,"and"that"projection"is"the"most"distinctive"aspect"of"
designing.""There"is"a"difficulty"here"for"doctoral"research,"which"most"commonly"explores"
existing"or"past"design"practices"in"detail.""While"case"study"is"a"legitimate"and"effective"
approach,"this"research"team"has"a"responsibility"to"the"industrial"sponsor,"which"seeks"
insight"towards"the"creation"of"innovative"forms"of"learning"and"engagement"in"the"museum"
environment.!
Chow"continues"to"develop"the"concept"and"method"of"Case"Transfer"as"a"means"of"
exploring"the"possibilities"of"design"innovation,"through"transferring"principles"and"qualities"
of"design"across"different"contexts"(e.g."Chow,"2008;"Chow,"Jonas"and"Schaeffer"2009;"Chow"
&"Jonas"2010;"Chow"2013;"Press,"Bruce,"Chow"and"White"2011).""In"a"manner"similar"to"
Flyvbjerg"and"Stake,"she"argues"for"questioning"‘generalizability’"as"a"quality"and"evaluation"
criterion"for"design"research.""This"questioning,"although"rooted"in"similar"beliefs"about"the"
contingency"of"human"endeavour,"has"different"aims.""In"open<ended"situations,"where"no"
outcome"has"been"determined,"design"needs"to"project"forward,"to"consider"new"
possibilities.""Chow"(2008)"employs"a"Jonasian"Toolkit"to"argue"that"case"study"is"only"useful"
to"the"analytical"stage"of"designing"but"leaves"the"projective"stage"untouched,"however"the"
reverse"could"be"said"for"her"proposal"on"case"transfer.""The"work"of"Verganti"and"Öberg"
(2013)"may"begin"to"tentatively"bridge"what"Chow"perceives"to"be"the"gap"between"analysis"
and"projection"–"or"what"Verganti"and"Öberg"term"the"interpretation"(Case"Study)"and"
envisioning"(Case"Transfer)"that"is"required"for"the"‘radical"innovation"of"product"meanings.’"
They"employ"a"hermeneutic"framework"to"explore"innovation"and"there"appears"to"be"some"
crossover"between"this"approach"and"some"of"the"aims"of"Case"Transfer.""Consideration"of"
both"of"these"approaches"and"frameworks"informs"the"development"of"case"study"
methodology"within"the"doctoral"research"described"above.!
The"researchers"are"seeking"to"ensure"a"dialogue"with"people"is"integrated"into"design"
research"in"a"seamless"way,"from"conception"to"completion"and"engagement"with"the"public."
An"objective"of"V&A"Dundee"is"to"communicate"the"transformational"capability"of"design"
and"shift"the"popular"understanding"of"design"in"the"marketplace"from"an"artifact"to"a"force"
for"sustained"economic"and"cultural"growth."The"two"doctoral"projects"are"therefore"
working"with"this"in"mind.""

'
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Conclusion:'values'emerging'from'the'collaborative'research'
A"largely"unspoken"component"in"this"concept"development"project"is"the"underpinning"
values."For"this"research"and"these"authors,"there"is"no"precedent"to"fall"back"on"and/or"
reference"for"guidance:"it"is"a"complex"environment"to"navigate;"one"filled"with"both"high"
opportunity"and"risk.""The"research"offers"an"experiential"and"practical"base"from"which"
shared"values"have"developed"and"through"experience"and"deep"learning,"we"note"the"
emphasis"on"value"falls"from"the"artifact"or"product"of"design"towards"the"values"
underpinning"design"as"a"series"of"strategic"processes."The"emerging"values"from"this"
collaborative"research"journey"are"design,"innovation,"partnership,"people,"trust"and"
resonance:"
Design"as"“a"problem"solving"process"of"conceptualisation"and"planning,"concerned"with"the"
integration"of"technical,"[material]"and"aesthetic"issues"existing"within"a"social,"cultural"and"
philosophical"framework”"(Valentine,"2009,"p"156,"drawing"on"the"work"of"Richard"
Buchanan,"1998;"Clive"Dilnot,"1998;"Tony"Fry,"1999,"2009;"Klaus"Krippendorff,"1998,"2006"
and"Victor"Margolin,"1998)."The"collaborative"research"explores"design"as"a"core"business"
competency;"a"visioning"tool"shaping"company"developments"for"achieving"sustained"
growth."
Innovation"as"“collaboration"between"diverse"organizations"and"individuals,"the"result"of"
which"is"organizational"learning”"(Brown,"2008);"the"creation"of"genuinely"new"products"and"
services"classed"as"radical"in"nature"(Kaiman"&"Schwartz,"1982),"incremental"improvements"
on"existing"designs"(Phillips,"1966)"and"the"introduction"of"existing"ideas,"products"and"
services"to"new"markets"or"organisations"(Drucker,"1985).""Particularly"important"is"the"
definition"of"innovation"as"a"process"and"a"series"of"relationships:"an"on<going"practice"
involving"the"creation"and"sharing"of"new"knowledge,"new"collaborations"and"new"ways"of"
working"(Tidd,"Bessant"&"Pavitt,"2005).""In"thinking"differently"about"the"complex"problems"
of"today’s"world"and"the"way"design"permeates"it,"collaboration"and"partnership"based"
design"research"seeks"to"challenge"assumptions"by"seriously"playing"with"ideas"to"offer"
innovative"solutions"that"inspire"people"and"businesses"to"achieve"sustained"creative,"
cultural"and"economic"wellbeing."
Partnership"as"an"act"of"mindfulness;"the"ability"to"listen"deeply,"observe"attentively"and"
question"critically"the"actions,"information,"knowledge"and"personal"expertise"unfolding"
through"dialogue"(Valentine,"2004;"2011)."In"this"quest"to"develop"a"sustained"partnership,"a"
new"inter<agency"and"trans<disciplinary"model"(or"collaboration"between"Academia,"Industry"
and"Public"Agencies),"mindfulness"is"nurtured"as"a"central"tenet."Partnership"is"not"viewed"as"
a"panacea"for"the"design"and"delivery"of"complex"policy,"although"policy"development"may"
be"an"outcome."
People"are"the"lifeblood"of"our"work;"they"are"the"central"connectors"in"our"research"and"the"
most"precious"investment"for"achieving"the"design"research"aspirations."Without"people’s"
willingness"to"engage"honestly"and"ethically,"progress"is"inhibited"(Peat,"2008)."Trust"is"the"
base"upon"which"honesty"and"ethical"engagement"are"built"and"why"trust"is"also"a"value"
underpinning"collaborative"research."
Trust"as"a"critical"tool"for"creating"and"sustaining"working"relations;"as"David"Peat"notes,"
“Trust…is"the"glue"that"holds"society"together,"alive"and"functional."Without"trust,"our"
institutions"would"collapse”"(Peat,"2008,"p"106)."Trust"being"compromised"is"one"of"the"
highest"risks"in"collaborative"research."Trust"is"nurtured"at"every"stage,"for"example,"by"
providing"a"respectful"attitude"and"environment"where"ideas"can"be"developed"and"
discussed,"using"ways"of"working"that"bring"together"people"with"widely"different"
experiences"and"expertise"to"facilitate"effective"solutions"to"highly"complicated"problems."
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Resonance"with"the"real"world"is"a"sixth"value"as"it"allows"a"measurement"of"effectiveness"
with"regards"design"research"and"researcher’s"engagement"with"culture"and"society"to"
identify,"facilitate"and"demonstrate"innovation."Enterprise"and"the"transformative"process"of"
prototyping"with"the"marketplace"over"a"sustained"period"of"time"will"be"one"way"of"
measuring"impact"for"collaborative"design"research.'
In"presenting"the"values"underpinning"this"design"research,"communication"of"why"it"
operates"the"way"it"does"and"the"influence"this"has"on"how"design"is"undertaken,"access"to"
its"relevance"can,"for"some,"be"opened"further."Indeed,"it"is"perceived"that"the"values"
underpinning"design"and<or"design"research"can"provide"a"framework"from"which"to"
evaluate"performance"and"to"understand"how,"where"and"what"changes"are"needed"in"
future"iterations"of"design"as"a"series"of"inter<connected"strategic"tools"and<or"innovative"
processes."Looking"ahead,"the"six"individual"values"(identified"to"date)"can"be"used"to"
measure"performance,"but"of"arguably"greater"concern"will"be"in"understanding"the"
relationships"and"inter<relationships"between"the"values,"and"the"emerging"constellations"
they"create.""
'
Notes'
[1]"Design"Dundee"Ltd"is"driving"V&A"Dundee"and"Design"Dundee"Ltd"is"a"registered"Scottish"
Charity,"No:"SC041219."Design"Dundee"Ltd"is"a"partnership"between"the"V&A,"the"University"
of"Dundee,"the"University"of"Abertay"Dundee,"Dundee"City"Council"and"Scottish"Enterprise."
Professor"Philip"Long"is"the"Director"of"V&A"Dundee."For"further"information:"
http://www.VandAatDundee.com.!
[2]"The"method"of"exhibition"for"conducting"research"as"well"as"communicating"craft"and"
design"innovation"was"central"to"the"practice<led"study"and"the"first"major"exhibition"was"
called,"‘Future"Craft:"Celebrating"Diversity’"and"held"in"2007."It"showcased"the"work"of"27"
international"practitioners"(individuals"and"groups)"with"over"250"examples"of"visual"craft"
practice."Central"to"the"exhibition"was"an"invitation"to"the"viewer"to"touch"and"physically"
engage"with"the"work,"and"to"explore"the"relation"between"word"and"image"as"a"way"of"
communicating"the"innovation"within"the"process"and"product"of"a"designer’s"thinking."
Proceedings"of"the"exhibition"were"published."Follett,"G.,"Moir,"S"&"Valentine,"L."[Eds.]"Future9
Craft:9Celebrating9Diversity."Dundee:"Duncan"of"Jordanstone"College"of"Art"&"Design."Further"
information"can"be"found"at"http://futurecraft.dundee.ac.uk"Accessed"12"March"2014.!
[3]"The"doctoral"awards"are"supported"by"the"ESRC"capacity"building"cluster,""Capitalising"on"
Creativity","grant"#res"187<24<0014"administered"by"the"University"of"St"Andrews,"and"
conducted"at"Duncan"of"Jordanstone"College"of"Art"and"Design,"University"of"Dundee,"UK.!!
[4]"The"site"mobilisation"of"V&A"Dundee"is"planned"to"commence"in"August"2014."It"is"
anticipated"the"building"will"complete"in"late"2016,"with"the"first"full"year"of"programming"in"
2017.!
[5]!Robert"Yin’s"classic"textbook"Case9Study9Research:9Design9and9Methods"is"now"in"its"

fourth"edition,"having"first"been"published"in"1984"
'
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Abstract
Design thinking is a specific method to develop innovative solutions to wicked problems in
multidisciplinary teams. The fact that people with different disciplinary and often also
cultural backgrounds work together, makes it quite a challenge to compensate for deficits
in common understanding of terminologies or mind-sets. Furthermore, team members
from specific cultures and nationalities might have difficulties to cope with specific mindsets of design thinking. This paper analyses the impact of culture on the design thinking
process in an educational context. How do people from different cultural backgrounds
cope with the requirements of the design thinking mind-set? We suggest a list of criteria
that are crucial for creative work in a design thinking context, based on a literature review
and observations in an educational institution for design thinking. These criteria are then
compared with Hofstede’s Cultural Dimensions. The results are summarized in a
framework that outlines the criteria and the respective cultural dimensions. This
framework might help educators and also practitioners, who want to implement design
thinking in their universities or companies, to understand cultural differences and to
identify and anticipate possible complications in design thinking projects.

Keywords
Design Thinking; Education; Culture

Introduction
Design thinking, as a method to develop innovative solutions to wicked problems
(Buchanan, 1992), is spreading around the world. Design thinking schools have been
established in the US, in several European countries, in Australia, and more recently also
in China, Malaysia, Russia, and Latin America. Design thinking relies on a set of criteria,
such as the team constellation, the workspace, the design thinking process, and a specific
mind-set (Kelley & Littman, 2001, Plattner, Meinel & Weinberg, 2009, Mueller & Thoring,
2012; Thoring & Müller, 2011a, 2011b, 2011c). But how are these aspects perceived and
valued in different cultures? This paper focuses on different requirements regarding the
educational settings for design thinking in different cultures. We compare cultural
dimensions by Hofstede (1994; 1980) for selected countries with a list of criteria for design
thinking.
This paper is structured as follows: The first section provides a brief introduction to design
thinking and describes a list of design thinking criteria. In the second section we specify
cultural differences based on Hofstede’s (1994; 1980) cultural dimensions for selected
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countries, which is then compared with these design thinking criteria. The next section
presents a mapping of cultural differences in design thinking and summarizes the
outcome in a framework. Finally, we discuss the results, as well as the limitations of this
work, and we present an outlook on future work.

Design Thinking
Design thinking is a specific method to solve complex (wicked) problems (Buchanan, 1992;
Rittel, 1972) and to generate innovative solutions, based on a user-centred approach with
multi-disciplinary teams. Design thinking—although introduced and shaped by the design
consultancy IDEO (Kelley & Littman, 2001)—is becoming more and more popular among
business schools, and it is applied in R&D departments of companies to foster innovation.
Educational institutions for design thinking (sometimes called D-Schools) are established
around the world. Plattner, Meinel, & Weinberg (2009) define three main categories that
are crucial for design thinking: 1) a specific design thinking process, 2) a specific
constellation of multidisciplinary teams, and 3) a flexible workspace. Additionally to these
three aspects a fourth one seems to be of major importance: 4) a specific design thinking
culture, including rituals and a specific mind-set. In the following these four categories are
described in more detail, and several criteria for each are defined. We base these criteria
mainly on the cited literature, and on observations in the HPI Schools of Design Thinking
in Stanford/USA and Potsdam/Germany. We are aware that design thinking might be
applied differently in other organizations and other contexts, and that there is not “one
design thinking process”. Therefore, we limit our study to design thinking as it is applied in
design education, specifically in the two before mentioned institutions, which were among
the first educational institutions for design thinking, worldwide. In the following we describe
these four categories of design thinking, briefly. The defined criteria are summarized in
Table 2.

Design Thinking Process

Figure 1: The Design Thinking Process at the HPI D-School (Plattner, et al., 2009).
Figure 1 shows a simplified process model of the design thinking process as it is applied
and executed at the HPI D-School in Potsdam/Germany. It consists of 6 steps, which are
connected by loops, to demonstrate that these steps are not necessarily executed one
after the other, but in iterative loops, instead. These steps are called Understand (desk
research), Observe (qualitative user research), Point of View (Synthesis), Ideate,
Prototype, and Test & Iterate. While Understand means mainly desk research, in the
Observe step different ethnographic methods are applied, such as Interviews,
Observations, Cultural Probes, Try-it-Yourself, etc. During Synthesis the gathered data
from the research are being structured and evaluated by storytelling, reframing and
identifying problems, creating a user’s Point of View, creating a persona or a framework,
and results in a How-Might-We Question (HMW) to be used in the subsequent Ideation.
This step consists of a typical brainstorming, including specific brainstorming rules (be
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visual, one conversation at a time, encourage wild ideas, defer judgment, build on the
ideas of others, go for quantity), and the selection of the created ideas, usually done by
voting. The selected idea is then visualized by a prototype, which could be a low-fidelity
prototype (such as drawings, paper-prototypes, mock-ups, role-plays, etc.) or a highfidelity prototype (video, high-end model, etc.). Testing means getting feedback (e.g.
through interviews), reflecting upon that feedback, and then incorporating the feedback
into iterations. Thoring & Mueller (2011b) provide a detailed description of the design
thinking process. Designerly methods and tools are summarized in the Stanford
Bootcamp Bootleg (http://www.dbootleg.org/), which also provides a list of design thinking
mind-sets (Stanford d.school, 2011, 2012).

Design Thinking Teams
Typical for design thinking teams in educational contexts is a mixture of different
disciplines and also diversity in terms of different genders and nationalities, which form a
small team of 5 to 6 team members. Usually, there is no team leader and the hierarchies
are quite flat. Within the team, different roles can be assigned, such as the moderator, the
timekeeper, or the documenter (Kelley & Littman, 2005). Crucial for members of a design
thinking team is a so-called T-Shape profile, which means they should be an expert in one
specific field (vertical bar of the “T”), but have an open mind and a broad understanding of
adjacent areas, as well as good communication skills at the same time (the horizontal bar
of the “T”).

Design Thinking Space
Space in design thinking education is characterized by an open space concept consisting
of designated team spaces, plenum spaces, areas for personal withdrawal, and areas for
playing and lingering. All of these areas are usually not divided by walls, but by moveable
whiteboards or other furniture elements. There are informal meeting points, as well as a
craft workshop with tools and materials. Whiteboards and walls are writeable, and
materials and toys for inspiration or creating prototypes are on hand. People also can
bring and play their own music, while working. Thoring, Luippold & Mueller (2012a, 2012b)
describe a taxonomy of special functions for design education. Doorley and Scott (2012)
present an overview of typical space designs for design thinking purposes.

Design Thinking Culture and Mind-Set
There exist several rituals and mind-sets that are very common in design thinking, and
which are believed to have a positive impact on teamwork and creative outcome of a
project (Stanford d.school, 2011, 2012). Among these rituals are Warm-ups—games and
exercises to start a day or project phase, or the I-like-I-wish sessions at the end of each
day, in which criticism is expressed in a positive and constructive manner. Another mindset of design thinking is called fail early and often, which indicates that a quick try can
reveal problems in a concept in an early stage of the process, which is usually positive
and saves time and resources. Show, don’t tell encourages visualizing ideas or building
prototypes, instead of just talking about the concepts. Focus on human values suggests
that the user should always be in the centre of the research. The attempt to clarify any
ambiguity and to avoid vague problem statements is suggested by the Craft clarity mindset. Experimentation should be embraced, and doing and making should be preferred
over discussing and thinking (Bias toward action). Radical collaboration requires a diverse
team constellation, along with the willingness to cooperate and to accept others’
perspectives. Be mindful of the process suggest that following the design thinking process
will result in successful outcomes. At the same time, people should be open minded,
playful, and empathetic. And finally, celebrating successes is also an important mind-set
of design thinking, which is why social events play an important role.
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Cultural Dimensions
The goal of this paper is a comparison of the aforementioned design thinking criteria with
cultural aspects and to identify related interconnections. For this purpose we refer to
cultural dimensions defined by Hofstede (1980).
The tendencies of humans to react to a specific environment – such as an educational
context – can be divided into universal, cultural and individual factors (Hofstede, 1994)
(see Figure 2). Culture is a broad term that covers professional culture, organizational
culture and national culture (Hofstede, 1994).

Individual

Personality

Specific to groups

Universal

Inherited and learned

Culture

Learned

Human Nature

Inherited

Figure 2: Three Levels that determine Human Action (Hofstede, 1994, p. 6)
Hofstede (1980) conducted a broad international analysis about work-related attitudes
between 1967 and 1973 at IBM, in which he analysed about 117,000 survey
questionnaires from 88,000 employees. Four dimensions of national culture were found by
clustering answers about value orientation, and index scores for forty countries were
developed. Index scores for the dimensions were normalized to the interval (0 , 100). The
four dimensions are individualism/collectivism, power distance, uncertainty avoidance and
masculinity/femininity (G. Hofstede, 1980). Later, a fifth dimension was added: Long Term
orientation.
Table 1: Cultural Dimensions in different Countries (Hofstede, 1994)
Country

Power
Distance
(PDI)

Individualism Masculinity
(IDV)
(MAS)

Uncertainty Long Term
Avoidance Orientation
(UAI)
(LTO)

Germany
UK
France
Hungary
Poland
Russia
Turkey
China
Malaysia
India
Australia
USA
Brazil
Argentina

35
35
68
46
68
93
66
80
104
77
36
40
69
49

67
89
71
80
60
39
37
20
26
48
90
91
38
46

65
35
86
82
93
95
85
30
36
40
51
46
76
86

66
66
43
88
64
36
45
66
50
56
61
62
49
56
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31
25
39
50
32
–
–
118
–
61
31
29
65
–

Table 1 shows an overview of the cultural dimensions indices for selected countries.
Those countries were selected based on the following criteria: a) at least one country from
each continent, b) countries that have established design thinking schools or Universities,
and partly c) countries where we have access to those design thinking institutions, in
order to conduct case studies in the future. Note, that there exist countries with scores
that are higher than 100. This is because Hofstede analysed these countries after he
published the first scores and he didn’t re-normalize the scores. For some countries no
Long Term orientation was calculated. In the following, the five cultural dimensions of
Hofstede are described briefly.

Power Distance Index (PDI)
Power Distance is defined as “the extent to which less powerful members of organizations
and institutions expect and accept that power is distributed unequally” (Hofstede, 1994, p.
28). The PDI measures the preferences and perceptions concerning the decision-making
style of superiors and the fear of disagreement with supervisors (Hofstede, 1994, p. 25).
Cultures with a high Power Distance Index (PDI) tolerate social inequality. The leadership
style is benevolent autocratic and employees fear disagreeing with their managers.
In cultures with a low PDI, high social equality is expected. Employees prefer a more
democratic style of leadership with more independence in decision-making.

Individualism versus collectivism (IDV)
The individualism-collectivism dimension measures the “relationship between the
individual and the collectivity which prevails in a given society” (G. Hofstede, 1980, p. 148),
and the degree to which individuals are integrated into groups.
Cultures with a high Individualism Index (IDV) have loose ties between individuals:
“everyone is expected to look after him/herself or his/her immediate family” (Hofstede,
1994, p. 51). Work environments that are challenging and allow individual achievements
and working styles are preferred.
Countries with a low IDV “are societies in which people [...] are integrated into strong,
cohesive groups, which continue protecting them in exchange for unquestioning loyalty”
(Hofstede, 1994, p. 51). Group goals and group harmony are more important than
individual goals (Hofstede, 1994, p. 51).

Masculinity versus femininity (MAS)
Masculinity describes the “preference in society for achievement, heroism, assertiveness
and material reward for success” (G. Hofstede, 1980).
Societies with a high MAS index are more competitive.
Femininity refers to “a preference for cooperation, modesty, caring for the weak, and
quality of life” (G. Hofstede, 1980). Societies with a low MAS index are consensusoriented.
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Uncertainty Avoidance Index (UAI)
Uncertainty Avoidance is the “extent to which the members of a culture feel threatened by
uncertain or unknown situations” (Hofstede, 1994, p. 113).
Societies with a high Uncertainty Avoidance Index try to manage uncertainty by following
written and unwritten rules strictly and by establishing highly structured environments. Job
tenure is expected to be very long. People appear busier and more restless.
People from low UAI societies are more comfortable with ambiguous and unstructured
circumstances and dislike formal rules. They appear to be more “easy going” (cf.
(Hofstede, 1994, p. 109) and (G. Hofstede, 1980, p. 110)).

Long-term versus short-term orientation (LTO)
In societies with a long-term orientation, “people believe that truth depends very much on
situation, context and time” (Hofstede, 1994). There is an ability to “adapt traditions to
changed conditions, a strong propensity to save and invest, thriftiness, and perseverance
in achieving results” (Hofstede, 1994).
In societies with a short-term orientation, there is generally a “strong concern with
establishing the absolute Truth”, a normative thinking, “great respect for traditions, a
relatively small propensity to save for the future, and a focus on achieving quick results”
(Hofstede, 1994).

Cultural Dimensions and Design Thinking
The fact, that more and more educational institutions for design thinking are established
worldwide, raises the question whether particular cultures might influence the
appropriateness and effectiveness of design thinking criteria and mind-sets. In the
following we compare the design thinking criteria with Hofstede’s cultural dimensions in
order to identify problematic or supportive cultural dimensions.
Table 2 shows a framework, mapping the identified design thinking criteria (DT Criteria) to
the 5 cultural dimensions defined by Hofstede. The respective label (+/–) indicates, that a
high value within the cultural dimension influences the respective design thinking criterion
in a positive (+) or negative (–) way. No label means that there is no relevant influence.
The methodology for creating the framework was as follows: Three researchers, who have
many years of experience in teaching design thinking in different countries, stated for
each cell the expected influence. If there was a disagreement between the researchers,
they discussed the influence until an agreement was reached. For each non-empty cell
also the reason for the influence was described. A more detailed table that also provides
explanations about why a design thinking criterion was labelled as positively or negatively
influenced by the respective cultural dimension, is not included in this paper, due to the
word limit, and is available upon request.
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Table 2: Framework of Cultural Dimensions and Design Thinking Criteria
Category
Process

Team/
People

DT Criteria
Understand: Desk research
Observe: Interviews
Observe: Observations
Observe: Cultural probes
Observe: Try-it-yourself
Observe: Storytelling
POV: POV
POV: Reframing +
identifying (problems)
POV: Persona
POV: HMW
POV: Frameworks
Ideation: Be visual
Ideation: One conversation
at a time
Ideation: Encourage wild
ideas
Ideation: Defer judgement
Ideation: Build on the ideas
of others
Ideation: Go for quantity
Ideation: Selecting ideas /
voting
Prototype: Drawings
Prototype: Low-fidelity
physical prototype
Prototype: Roleplay
Prototype: Video
Prototype: High-fidelity
prototype
Test: Getting feedback
(interviewing)
Test: Reflecting Feedback
Test: Conversion/
incorporating feedback
Iterative Loops

PDI
0
–
0
0
0
–
0

IDV
0
0
0
0
0
0
–

MAS
0
–
–
–
–
–
0

UAI
0
–
–
–
–
0
0

LTO
–
+
+
+
+
+
–

0

–

0

0

0

0
0
0
0

–
–
–
0

–
0
0
0

0
0
0
0

–
0
–
0

+

–

–

0

+

–

+

0

–

+

–

–

–

–

+

0

–

–

0

+

0

0

+

–

+

–

–

–

+

–

0

0

0

0

0

0

0

0

–

+

–
0

0
0

0
0

_
0

+
–

0

0

0

+

–

–

0

–

0

–

0

0

–

0

–

–

0

0

0

–

–

0

0

–

+

Interdisciplinary

0

0

–

–

+

0

+

–

–

+

0
0

–
0

–
–

–
0

+
0

–

0

–

0

0

–

–

–

+

0

Diversity (gender,
nationality)
T-Shape profile
Small teams (5–6)
No team leader, flat
hierarchies
Distribution of roles and
tasks
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Category
Space

Mindset

DT Criteria
Open space
Moveable furniture
Designated team spaces
Designated
plenum/presentation areas
Designated areas for play
Designated areas for
personal withdrawal
Informal meeting points
Writeable walls
Materials and toys on hand
Craft workshop
Music
Warm-up games
I like I wish (no criticism)
Fail early and often
Show, don’t tell (be visual)
Focus on human values
Craft clarity
Embrace experimentation
Bias toward Action
Radical collaboration /
teamplay
Be mindful of process
Open Mindedness
Empathy for the user
Playfulness
Celebrate (every small
success)
Every opinion counts

PDI
–
0
0

IDV
–
0
–

MAS
–
0
–

UAI
–
–
+

LTO
0
0
0

0

+

+

+

0

–

0

0

0

0

0

+

0

+

0

–
0
–
–
–
–
–
–
0
0
0
–
0

–
–
0
0
0
0
–
0
0
0
0
0
0

0
–
0
+
0
0
–
–
0
–
0
–
+

–
0
–
+
–
–
+
–
0
0
+
–
–

0
0
0
0
0
0
+
+
0
0
–
+
0

–

–

–

0

0

0
0
0
–

0
0
–
0

0
0
–
0

+
–
0
–

0
+
0
0

–

–

+

0

–

–

+

–

–

+

In the following we explain in more detail, how a high or low value in the respective
cultural dimension might affect the ability to cope with specific design thinking
requirements, regarding the four main design thinking categories: process, team, space,
and mind-set.

Power Distance (PDI) and Design Thinking
Cultures with a high PDI accept or expect hierarchies and unevenly distributed power.
This is contradictory to many of the identified design thinking criteria that require flat
hierarchies and democratic team play. Strong hierarchical structures are usually not part
of the design thinking culture. For example, in high PDI cultures playfulness might be
difficult when your boss is around; the fear to make a fool of oneself in front of your
superior might be counterproductive in ideation, where wild ideas are expected, or in roleplays, where it is easy to be embarrassed. Too much acceptance of hierarchies might also
influence interviews and storytelling, since the feedback from people with a higher status
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might be privileged, regardless of its relevance, while observations, desk research etc. are
independent from the PDI.
Cultures with a low PDI might be able to cope better with teamwork. They easily accept
that every team member is on the same level and that decisions are made democratically,
e.g. by voting.
The PDI is mostly irrelevant when it comes to the use of analytical methods and tools
(Synthesis, Frameworks, Persona etc.), and also most prototyping techniques (except
role-play) are not influenced by the PDI.

Individualism (IDV) and Design Thinking
Cultures with a high IDV (Individualism Index) tend to focus on personal goals. They
appreciate the individual and have loose ties to the groups. These characteristics might be
problematic when it comes to the team-based approach of design thinking.
Cultures with a high IDV index are good in brainstorming, when wild ideas are encouraged.
But besides that they might have problems with the typical design thinking process.
Especially the analytical parts of the process (such as synthesis, frameworks, personas
etc.) are more challenging in cultures with a high IDV, since these methods highly rely on
mutual consent and agreement among the team members.
On the other hand, cultures with a high IDV can cope better with diverse teams, since they
appreciate the individual and accept any eccentricity or quirkiness. For the same reason
they accept the idiosyncratic opinions of every team member. On the other hand, a high
IDV might contradict the idea of a T-shape profile, since high individualism usually results
in fewer connections between individuals.
Also, in terms of the open space concept of design thinking, a high IDV might be
problematic, since this requires a lot of respect in order not to disturb others by making
lots of noise, for example. This is typically not a characteristic of cultures with a high IDV.
On the other hand, these cultures feel comfortable with plenum spaces, and they like
space for personal withdrawal.
Cultures with a low IDV might be better able to deal with teamwork in general and they are
more likely to feel empathy for the users, during research.

Masculinity (MAS) and Design Thinking
Cultures with a high MAS (Masculinity) index might be characterized by competition
among the teams; people are very career-oriented, which might result in a less T-shaped
skill profile. Due to a lack of empathy for the user, these cultures might find it more difficult
to conduct user research. In terms of the teamwork, cultures with a high MAS index might
be problematic, because they care less for others and for group harmony. Based on the
definition of the MAS dimension, we infer that they might not share their ideas so easily
(e.g. on writeable walls), and are not so thoughtful in terms of making noise in an open
space. On the other hand, they can cope positively with plenum and presentation spaces,
and feel comfortable in the workshop where they can build something. Additionally, some
of the design thinking mind-sets might make them feel comfortable, such as
experimenting, bias towards action, etc. (they do not discuss and think much, instead they
just act and enjoy it).
Cultures with a low MAS index, however, might be better in user research, because of
their empathy.
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Uncertainty Avoidance (UAI) and Design Thinking
Cultures with a high UAI tend to have a need for rules and structure. This might result in
difficulties with the experimenting mind-set of design thinking and the playfulness. On the
other hand, their preference for a structured environment with a strict set of rules might in
fact be positive for the quite strict design thinking process in general. Regarding the space
this might mean that cultures with a high UAI like the designated areas for specific
purposes, but feel uncomfortable with flexible, moveable furniture. In terms of the
playfulness, the impact of a high UAI value depends on the type of play: games with strict
rules would be better than games that require lots of improvisation.
Cultures with a low UAI cope better with the uncertain nature of design thinking. They
accept that the outcome of a project—the solution—is not obvious in the beginning. They
embrace experimentation and accept failure as a tool to improve their solutions.

Long Term Orientation (LTO) and Design Thinking
The Long Term Orientation Index (LTO) seems to be the most relevant dimension for
design thinking, in terms of the process, the ethnographic research methods, and the
mind-set. Cultures with a high LTO (Long Term Orientation Index) should be able to cope
well with most of the design thinking criteria, since they are open to alternative truths.
They are open to new insights in any form of user research. Desk research, however, as a
means to gather an ‘objective’ or ‘absolute’ truth, might be negatively affected. Also, any
analytic method (framework, synthesis, etc.) might be challenging for these cultures,
because there the goal is to define or to agree upon one truth. Low-fidelity mock-ups are
preferred to ‘almost-finished’ high-end prototypes.
Cultures with a low LTO, on the other hand, might be able to cope better with the
analytical aspects of design thinking (e.g. synthesis), and they can better cope with
decision making (e.g. voting for ideas, craft clarity, or incorporating feedback). The
concept of the space setup is not influenced by this cultural dimension.

Discussion
In this paper we present a framework of cultural dimensions (based on Hofstede (1980))
and a theory of the influence of culture on specific design thinking aspects. We highlight
certain challenges some cultures might have with certain design thinking process steps,
team constellations, spatial concepts, or mind-sets.
However, we cannot provide precise guidelines about how to deal with the consequences
of this framework. One could either adapt the design thinking criteria to make people from
a specific culture feel more comfortable (e.g. reduce the playfulness, change the space
layout, establish more hierarchies with a determined team leader, etc.). However, the
exact opposite might also be a promising strategy. Maybe, creating some kind of ‘culture
shock’ and confronting people with inconvenient rituals is exactly what is needed to reach
a creative leap.
Hofstede (1994) distinguished between professional, organizational, and national cultures,
and he suggested the same five dimensions for organizations. Design thinking institutions
(universities or companies that teach or apply design thinking) can be seen as
organizations with a specific culture. An organizational culture can, to some extent, be
different than the culture of the nation in which the organization is located. Because
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Hofstede used his dimensions also for analysing organizational culture, we think our work
might be helpful to understand also the effect of organizational culture on design thinking.
Summarizing the afore-mentioned differences in cultural dimensions, we can say that
there is not one ‘perfect’ culture for the design thinking method. Every cultural dimension
has some positive and some negative affects on design thinking, and every culture has
some characteristics that can cope well with the methodology. This leads to our
conclusion, which suggests to always combine team members from different cultural
backgrounds within a design thinking project, in order to gain from specific positive
aspects of one culture, and to balance possible negative aspects.

Limitations
We are aware that design thinking is a broad term that might be applied differently in
different corporations and educational institutions. We refer to design thinking as it is
described in the related literature, and as we have experienced it in an educational
context at the HPI Schools of Design Thinking in Stanford/USA and Potsdam/Germany.
Also, we are not questioning any of the mentioned design thinking criteria, such as
process steps, tools, space and team setup, and mind-sets, since a critical discussion of
the design thinking methods and guidelines is not the scope of this research. We just
analyse whether some cultures might be more predestined for the suggested design
thinking criteria than others—according to Hofstede.
Another limitation of the study is that Hofstede’s data is almost 30 years old; it is more
than likely that some countries (especially Asian countries) might have experienced some
major development during the past decades, and some dimensions might have changed
accordingly. However, since there is no alternative data of such comprehensibility
available, we are limited to Hofstede’s dataset.
Of course all of these insights have to be handled with a lot of precaution. Obviously
people are individuals, and the fact that one person has a specific cultural background
does not necessarily mean, that he or she will behave as Hofstede’s dimensions would
suggest. However, we believe that in fact difficulties might occur, when taking design
thinking to other countries without considering the different cultural traditions and mindsets.

Future Work
In order to compare the results with our theory of cultural differences in design thinking,
we are planning to conduct several case studies at other design thinking institutions.
Furthermore, we want to analyse specific parts of the design thinking criteria in more
detail, e.g. the role of the space.
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Abstract
What causes the conflicts between industrial designers and engineering designers? How
are these conflicts resolved? Furthermore, what view point does each group form toward
the other from their dynamic interaction? This study explores a consumer product
company to answer these questions. Three industrial designers and three engineering
designers working on the same product development were interviewed. As a result, this
paper presents the causes of conflicts, conflict resolution strategies, and perceived image
of each group. Two types of conflict causes, direct causes and basic causes, are reported.
The direct causes are related to tasks in the design process, and the basic causes are
structural, underlying the direct causes. The strategies to resolve the causes are also
identified. Engineering designers appear to use ‘persuading’ strategy more. It seems that
engineering designers prefer to ‘yield’ strategy in most cases and industrial designers use
‘insisting’ strategy more. Each group’s perceived image to the other group has also been
investigated. Industrial designers view engineering designers as uncreative, conservative
and unadventurous. Engineering designers say industrial designers are inflexible,
acquisitive, bossy, and dismissive. Finally, a better way of collaborating between the two
groups is discussed, and future research directions are proposed.

Keywords
Industrial design; engineering design; conflict; resolution strategy; perceived image
What causes the conflicts between industrial designers and engineering designers? How
do they resolve these conflicts? Furthermore, what view point does each group form
toward the other from their dynamic interaction? These are interesting and important
issues, because the two kinds of experts are core elements in a product development
team (Roozenburg & Eekels, 1995; Ulrich & Eppinger, 2012). Some researchers have
explored the types of problems and conflicts inherent in the interdisciplinary work of
industrial designers and engineering designers (Pei, 2009; Persson, 2005; Saucken,
Schroer & Lindemann, 2011). Problems raised between them are caused by the
differences between these two groups and conflicts in value and principles. The industrial
designers’ role is developing the outside shape and interface of a product, enhancing user
experience (Ulrich & Eppinger, 2012). Their knowledge and skills are oriented in
aesthetics and ergonomics (Eder, 2012; Pahl, Wallace & Blessing, 2007). In contrast,
engineering designers work on implementation of the concept which industrial designers
developed (Persson & Warell, 2003), focusing on functionality, reliability, and
manufacturing (Pahl et al., 2007; Hubka & Eder, 1996). Their different working principles
and styles, resulting from education differences, seem to cause problematic situations in
communication and collaboration. The different representation methods in the design
process also cause conflict situations, preventing smooth, cooperative teamwork (Pei,
2009).
Conflict among groups and in inter-personal relationships have been studied a lot in the
management and psychology fields (Thomas, 1992). Group conflicts are generally
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categorized into relationship, task, and process conflicts that result from interpersonal
incompatibilities, different viewpoints, and disagreement between groups (Jehn & Mannix,
2001). According to taxonomy in conflicts, uncooperative and cooperative dimensions are
identified in conflict handling which are again sub-categorized into avoiding, competing,
compromising, collaborating, and accommodating (Kilmann & Thomas, 1977).
Research related to conflicts or collaboration in product design and development has
been performed toward establishing efficiency among product development teams. An
effective communication tool for industrial designers and engineering designers through
sharing the way of visual representation was developed (Pei, Campbell & Evans, 2009),
and methods for better communication between the two groups have been proposed
(Persson & Warell, 2003). Also, an integrated and collaborative design process with
industrial design and engineering design at the school level was tested by harmonizing
and balancing their different characteristics and aspects through product design phases
(Hosnedl, Srp & Dvorak, 2008). As such the importance of collaborative works has been
emphasized, and research has dealt more with curing the symptoms rather than
understanding the phenomenon itself. This seems to be especially true when we think
about industrial design and engineering design in a whole product design context.
The causes of conflicts between industrial designers and engineering designers are not
well known, even though it is generally acknowledged that the two groups are deeply
divided. Little knowledge has been collected empirically about what causes conflicts
beyond the explanation of difference in education and working style. For this study, it was
assumed that particular aspects in the design process, more than just group differences,
probably led to structural conflicts. The rationale behind this assumption is that the two
groups take different roles with different working styles toward one target in a certain
procedural working flow, which may accordingly cause unavoidable tension between them.
With this concept, the causes of conflicts and resolving strategies they adopted were
explored. Evidence specified in a product design context was collected, which describes
the conflicts and the designers’ resolving behaviors. Moreover, each group’s viewpoint
toward the other party was investigated by describing their characteristics. It was
assumed that a particular perceived image toward the other group would be formed
through the inter-dynamics between them experiencing collaboration and conflicts.
For the last two years the inter-dynamics between the two expert groups of six companies
have been explored with qualitative research methods. The large amount of transcribed
data is currently being analyzing. This paper reports a small part of the findings from the
recently analyzed results of one company, focusing on conflicts, conflict handling
strategies, and perceived image of the other group. In-depth interviews were conducted
with three industrial designers and three engineering designers who worked closely
together on a product development team, and the transcribed interview data was analyzed.
Coding schemes were used with causes of conflicts, resolution strategies, and perceived
image of the other party.
The following section discusses the nature and the relationship of industrial design and
engineering design. After that, the research method section provides detail procedures for
the in-depth interview and coding method, which are followed by analysis and results. As
the result of the study, we will discuss a better way of collaborating between the two
design groups.

1. Industrial Design and Engineering Design
Industrial design originated from art, and engineering design from mechanical design.
Industrial designers and engineering designers are frequently described as product
designers. Some researchers describe product design as engineering design (Haik &
Shahin, 2010; Pugh & Clausing, 1996), others view it as industrial design (Lorenz, 1986;
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Tjalve, 1979), and others use it to mean product development itself (Roozenburg & Eekels,
1995; Ulrich & Eppinger, 2012). Generally, product design can be viewed as the area
where industrial designers and engineering designers work together in the product
development process.
The role of engineering designers in product design is to solve technical problems of
product functionality with technical factors (Pahl et al., 2007; Hubka & Eder, 1996). They
focus on the functional performance of a product, integrating and testing components. As
product development team members, they arrange functional components inside of a
product, which is called ‘layout design’ (Ulrich & Eppinger, 2012).
Industrial designers are often viewed as experts on aesthetics and ergonomics in product
design. They are known to have sensitive minds that can develop subtle emotional feeling
for a product. Thus, their role is aligned in improving the user’s experience around the
product (Ulrich & Eppinger, 2012). In this way, they serve as a creator of the meaning of
the product for the user from a personal and even social perspective.
The product design process is slightly different from the industrial design and engineering
design perspectives. Engineering design describes it as the iterative process in which
form is determined by layout design (Ullman, 2009; Haik & Shahin, 2010; Pahl et al., 2007;
Dym, 1994). This matches with the old statement that ‘form follows function’, which in
engineering design is called inside-out approach, while the industrial designers’ design
approach is described as outside-in (Hubka & Eder, 1996; Pahl et al., 2007). This implies
that the possibility of structural conflicts arises from different design approaches and the
need to reach a consensus through negotiation.
In this overall perspective, then, it can be assumed that their values on product design
may overlap and the extent of their roles will be adjusted in the design process according
to product types. Designing industrial equipment requires more engineering function, while
designing crafted objects needs a more industrial design function. Nowadays, under
severe global competition, consumer products require a significant contribution from both
industrial designers and engineering designers (Cross & Cross, 2000). A product which
functions well but is ugly, or which is stylish but not well engineered, will not survive in the
market. Comparing a technology-driven product design situation where the industrial
designers’ role is limited to the packaging of the product, market-driven consumer
products are developed through industrial designers’ substantial involvement throughout
the design process (Ulrich & Eppinger, 2012). With this regard, a consumer product
development situation was investigated to explore the designers’ interactions in a real
world context.

2. Research approach
Empirical design research in an industrial context generally employs research methods
from social science which are commonly known as observation, interview, and document
analysis (Ahmed, 2007). To investigate conflicts, resolution strategies and perceived
image of each other, data needed to be collected throughout the product development
process. The observation method is not appropriate and feasible in this sense, as
researchers could not observe multiple designers and design activities for a long period of
time in a company context. In contrast, interviews are beneficial to explore cases and to
collect explicit knowledge that participants are able to articulate (Ahmed, 2007). A
company was selected for a case study, and three industrial designers and three
engineering designers working on the same product development team were interviewed
to study their perceived views and knowledge about processes.
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2.1 Selection of a case
A case was selected with a criterion-based selection method (Merriam, 1998). The
selection criteria were 1) a company producing mid-complex engineered consumer
products with its own brand, 2) a company with independent industrial design and
engineering design departments, and 3) a medium size company was preferable to a
large company, because the latter tends to generally have several functionally specified
organizations even within a design department. The first criterion was set to search for a
company where industrial design and engineering design have balanced functions. The
complexity of the product was also carefully considered. If a product is too complex, like a
car, the engineering function would surely overwhelm the industrial design. Thus it was
thought that the type of company would determine the two experts’ roles and functions.
The top brand consumer product companies in Korea were listed, and contacted through
phone calls. One company accepted being a case. The company is a producer of home
appliances including water purifiers, humidifiers, and so on. They have been a market
leader in Korea. The company has separate industrial and engineering design teams. In
terms of size, it has about 200 office workers including marketing, design, R&D and so on,
and around 2,000 employees including manufacturing labor. The product design team has
20 industrial designers and the R&D center has about 150 engineers and engineering
designers, including mechanical, electrical, and test engineers, purchasing specialists,
and so on. The industrial design team and engineering design team are located at
different facilities within 30 minutes distance by car.

2.2 In-depth interviews
Three industrial designers and three engineering designers were recruited as interviewees.
All had at least 3 years of work experience in their field (Table 1).

Industrial
designers

Work
Interview time
experience
(minutes)
(years)

Engineering
designers

Work
Interview time
experience
(minutes)
(years)

ID-1

9

73

ED-1

11

80

ID-2

10

84

ED-2

9

81

ID-3

8

73

ED-3

3

75

Table 1. Information about the Interviewees
The interviews were conducted in calm meeting rooms in the company. A semi-structured
interview method was used, in which the interviewer asked situated questions based on
an interviewee’s response to a few main questions (Seidman, 2012; Ahmed, 2007). The
framed questions were 1) what is your experience in the product design process, 2) what
is your role in it, 3) what conflicts did you have with industrial designers or engineering
designers and how did you solve them, and 4) what would be an ideal product design
process in your mind. Other open questions were asked during the interview focusing on
their interaction with the other partners. All dialogues were audio-recorded and transcribed
afterward. The average interview time was 77 minutes (see Table 1).
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2.3 Coding and Analysis
A coding scheme was developed based on the research questions. The coding categories
are ‘causes of conflicts’, ‘conflict resolution strategy’ and ‘perceived image’. The
transcribed data was read through several times before the first level coding started. It
was performed by picking up matching sentences or phrases with the definitions of the
coding schemes from transcribed data. All related text references were collected into the
three code categories, and then the collected references within each category were subcategorized. For example, subject ED-2’s mention of “at first, I attempted to persuade
them to some extent. Talking a lot to convince them.” is coded into ‘conflict resolution
strategy’ and again sub-categorized into ‘persuading’. Some coding references have
lengthier words than others because meaningful words were picked-up rather than coding
line-by-line. To achieve intra-coder reliability, we used a test-retest method by re-coding
three months after the first coding (Leedy & Ormrod, 2012).

3. Results
There are 145 coding references collected for all code categories; 70 from the industrial
designers’ interview data, and 75 from the engineering designers’. Among them, 85
references fall into ‘causes of conflicts’, 41 are ‘resolution strategy’, and 20 are from
‘perceived image’ (see Table 2). Each code has sub-code categories.
The following sections describe the details of each code.
Code category

ID

ED

Total

Causes of conflicts

43

42

85

Resolution strategy

17

23

41

Perceived image

10

10

20

Total

70

75

145

Table 2. Coding results

3.1 Causes of conflicts
There are basically two types of causes of conflict between industrial designers and
engineering designers. Direct causes are factors directly related to the tasks that the two
experts cover together. Thus all of them come from the design process. Basic causes are
ones which underlie the direct causes. They seem to exist structurally through the
organization structure, management style, and nature of design process. There are more
direct causes than basic causes. Industrial designers identified more direct causes while
engineering designers did more basic causes (see Table 3).
Code category
Causes of Conflicts

ID

ED

Total

Direct causes

36

14

50

Basic causes

7

28

35

Total

43

42

85

Table 3. Coding results in ‘causes of conflicts’
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Direct causes of conflicts
The direct causes of conflicts are categorized into six groups (see Figure 1): schedule,
material cost, quality, specification, concept change, and design change by engineering
designers. These are all directly related to aspects of the design process. Interestingly,
industrial designers provide more information in this category, which implies that they are
more sensitive to those factors.

Figure 1. Coding results in ‘direct causes of conflicts’ (left) and comparison of them (right)
Schedule: The conflict situations related to schedule can be summarized by two situations.
The first situation is when the designers are pressed to meet a launching time while they
are struggling with their own task. Many conflicts happen because the preceding team
spent more time than that given to it, which consequently squeezes the following team’s
time to meet the fixed deadline. It seems that industrial designers and engineering
designers meet this kind of situation frequently in the design process, and they push each
other to hurry to accomplish the task so that they can secure more time. The second
situation happens when engineering designers could not develop functional performance
because of a tight schedule. Engineering designers said they didn’t have enough time to
review and test their ideas, and accordingly could not try to implement a novel concept
even when industrial designers proposed it.
Material cost: There is a fixed ‘target material cost’ in a specification document when a
design project starts. Both industrial designers and engineering designers feel that the
target material cost is too low, and it doesn’t count in costs related to industrial design at
the starting point. The teams are continuously pressed to decrease material cost and to
increase quality beyond that of competitors. The final material cost after completing the
design phases generally increases from the initial target cost. Engineering designers
frequently blame industrial designers for that, but industrial designers complain that the
material cost related to industrial design, such as surface finishing, glossy coating, and so
on, is not counted from the beginning. From a holistic point of view, engineering designers
want to keep the target material cost constant, while industrial designers want to have a
showy surface, thereby increasing the cost.
Quality: There are disputes to secure the aesthetic quality by the industrial designers and
the performance quality by the engineering designers. Most disputable quality issues are
related to manufacturing methods. They are also connected to issues in ‘schedule’ and
‘material cost.’ Looking at the details, industrial designers usually want to apply an exotic
or glossy color to the product surface to enhance the aesthetics, but engineering
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designers want to use the material’s own color, in order to keep to the target material cost.
Even requests to change the material’s own color by industrial designers after making
molds often requires manufacturing new molds, because there may be a physical property
change of the material with the color change. These all lead to large problems between
the two groups.
Sometimes, engineering designers change the shape of an outer part for
manufacturability, which creates the wrong aesthetic. When engineering designers
anticipate that the product could not pass the reliability test with new shape requested by
industrial designers, a problematic situation occurs. In order to avoid failing the test, they
need more time to review the industrial design concept. However, in reality, time is limited
and that leads them to give up the aesthetic concept.
Specification: Interestingly, references in this category are only found in the industrial
designers’ data. Conflicts over specifications usually occur in the concept design phase
where industrial designers are mainly involved. When a design project starts, the
engineering design team sends an undetailed, preliminary layout to the industrial
designers, which is 2D or 3D CAD data containing the arrangement of the internal
components, without the exact specifications. With this rough direction, engineering
designers leave a relatively spacious envelope to avoid future problems. When industrial
designers check the data at first, they feel that the overall size can be more compact by
narrowing down the inside space. However for the engineering designers’ perspective this
could yield a critical failure situation later in the detail design phase, for example, if the
outside envelope defined by the industrial designers could not accommodate all inside
components, or the product could not pass the test. Let’s look at a reference below.
ID-2: “originally 1mm is better. But, 0.5mm has no problems and 1mm is just safer for
them. Then, they decided it has to be 1mm. but we want to have it 0.5mm…”
Their tug-of-war handling of this situation occurs in the very first phase, because part of
the industrial designers’ role is determining the size of the product to be designed.
‘Concept change’ and ‘design change by ED’: The last two categories, with a small
number of references, are ‘concept change’ and ‘design change by ED’. Very rarely, a
design concept defined by the marketing team at the starting point of the product
development project is revised in the middle of the design process, reflecting the fastchanging market. Even with a trivial change, both experts are asked to change some parts
within a limited time, which definitely creates tensions between them.
The last issue raised by an industrial designer, ‘design change by ED’, is the case where
engineering designers change the outer shape after approving it through the design mockup evaluation event. This means that engineering designers didn’t check the design mockup thoroughly at the event, or unanticipated factors came into the in-detail design process.

Basic causes of conflicts
This category describes basic and structural causes behind the direct conflicts. They give
insight about why the two groups cannot help doing things in particular ways, for example,
why they conflict with the ‘schedule’ issue. We collected more references from the
engineering designers’ data in this category (Table 4). This implies that engineering
designers feel more systematic problems than direct problems on tasks.
• Basic causes indicated by industrial designers
Responsibility and evaluation: Industrial designers have their own interpretation about why
engineering designers are not pursuing new concepts, and why they frequently say ‘no’
for this and that. The company evaluates each person’s performance every year.
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ID/ED
ID

ED

Category

# of Coding reference

Responsibility and evaluation

5

Disposition difference

2

Uncompleted layout and specification

16

Industrial designer’s lack of knowledge

6

Difference in core value

3

Difference in working style

2

Responsibility and evaluation

1

Table 4. Coding results in ‘basic causes of conflicts’
If engineering designers go over time implementing a design concept developed by
industrial designers, this gives rise to bad effects for them in their evaluation. This seems
to make them select the safer, more conservative options.
Disposition difference: Industrial designers mentioned that the two groups had basically
different inclinations. Industrial designers pursue new ideas despite the risks, while
engineering designers want to go the safer route.
• Basic causes indicated by engineering designers
Uncompleted layout and specification: The number of references in this category is
outstanding. Industrial design starts by receiving an incomplete preliminary layout. While
industrial designers develop an outside shape with the layout, engineering designers also
develop it to the final layout through detailing product specifications. For industrial
designers, the preliminary layout is the reference for developing the outer shape, but
when they finish their job, the reference has been updated by the engineering designers,
which produces a problematic situation if the two groups don’t work closely, interactively,
and continuously during this phase. The product design process is described as the
development of form and layout iteratively (Pahl et al., 2007). Thus, the conflicts occurring
in this category may be inherent in the process. They can be managed, but not removed
in the current design process.
Industrial designer’s lack of knowledge: Engineering designers mention that industrial
designers are less knowledgeable about implementing the design concepts they
developed. Few industrial designers know about construction structure, manufacturing
methods, mold structure, and so on, as these are up to engineering designers. In this
context, industrial designers can often seem to harass the engineering designers to do
things that can’t be done. The following references show the evidence.
ED-3: “then, we spend several days, the draft problem, which occurred last time. Needed
this type of container, the unmatched draft makes this part thickened on the upper side. I
told him this is difficult. The designer asked me ‘why it is difficult, do it as it is, you can do
it’. Wasted more than one week persuading him.
The difference of core values: Industrial designers stress on aesthetics values and the
engineering focus on function and performance, which determine their ways of designing.
Industrial designers use an outside-in approach, while engineering designers adopt an
inside-out approach (Hubka & Eder, 1996). They clash at certain overlapped areas.
The difference of working style: Industrial designers rely on their feelings and senses.
Engineering designers work with dimensions and tolerance. When engineering designers
receive 3D data containing an outer shape, some dimensions appear incomprehensible or
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useless to their eyes. Industrial designers don’t allow any modifications of the dimensions
without their permission, even in a tiny change that could not be recognizable physically.
Responsibility and evaluation: Only one reference was collected. It seems that
engineering designers are not very sensitive to this issue considering the fact that
industrial designers mentioned more about it.

3.2 Resolution Strategy
Five categories were developed to determine how industrial designers and engineering
designers resolve conflict situations. They seem to be linked to stages. For example, they
first start with persuasion of the other party, insisting on their opinion if it is important to
them. Next, they go to negotiation. If this fails, they dump the issue on the boss or the
CEO. This is different from the general model of conflict handling strategy (Thomas, 1992)
that doesn’t describe an inter-relationship among the strategies. This is also interesting,
because it appears to reflect the characteristics of the design process that is either
iterative and linear, or spiral (Roozenburg & Cross, 1991).
Regarding the total number of references, both are similar. In detail, engineering
designers mention more ‘persuading’, whereas industrial designers mention ‘insisting’
more. This doesn’t directly mean that engineering designers use the persuading approach
more often or that industrial designers insist more in conflict situations. However, they give
insight into how the two groups perceive their approaches. With the contents of the coding
references, it was concluded that engineering designers attempt more persuasion and
compromising, and industrial designers are more likely to use an insisting approach (see
Figure 2).
The detailed investigation is described below.

Figure 2. Coding results in ‘conflict resolution strategy’ (left) and comparison of them (right)
Persuading: When the two groups clash with different ideas, they attempt to convince the
other. They frequently employ CAD data, design artifacts, exemplary cases, and
prototypes to support their argument.
ID-2: “The spec. came to me in a huge size. I just cannot accept this huge size. No matter
what I told them, they said it was the minimum. So, I made a dummy model cutting soft
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material. It took three or four days. Three or four days are very critical in the design period.
Nevertheless I had to do so to show it to them.”
ED-2: “At first, I tried to meet the designers’ requests. When we cannot agree anymore,
we show a few alternative cases. Ask them to select one saying ‘I cannot do anymore’.”
Insisting: Sometimes industrial designers and engineering designers confront each other.
Industrial designers report more cases of this, which seems to reflect their disposition for
handling subjective and emotional matters.
ID-3: “the extruded feature would be better if it goes around in this way, but this is short
and this is long in a tilted and rhombus shape. That was really wrong. So I said, ‘No, this
is not the case’. But he said that was the only solution. ‘I cannot accept this, I cannot
move forward at all’. Eventually they developed a new module.”
In the above situation, the designer could not logically describe why the shape was wrong.
Moreover, there was no functional problem. When industrial designers handle conflicts
related to aesthetic value, they seem to use this approach. On the other hand,
engineering designers employ this strategy when they anticipate unavoidable failure in
function.
ED-2: “When we anticipate that we cannot achieve the functional performance, we press
them to choose either stopping the project or accepting our idea.”
Compromising: Engineering designers produced overwhelmingly more references in this
category. They are summarized as ‘yield’ and ‘give and take.’ Most references are in ‘yield’
(8 out 9), implying that engineering designers tend to accept the industrial designers’
stance as far as possible at the end. ‘Give and take’ has only two references; one from
each side, so this seems to be the last strategy that they take.
ED-2: “at first, I attempt to persuade, talk as much as possible to convince them. They say
there is a stressing point on a design. The designer doesn’t give up that point. We talk to a
certain extent but if nothing is resolved, we moved forward to change our part in many
cases.”
References from ‘Give and take:
ED-3: “sending section drawings and screen capture images, then designers say ‘it won’t
work’ ‘too extruded’. In this way, after coming and going around, we make a compromise.
‘I will do this for you if you do that for me’.”
ID-3: “as the product is mechanical inside, the designed shape could be changed by the
spec. Then, the designer goes to see what’s happening. At the meeting, ‘this should be
extruded in this way, how could we do that?’ said the engineer. There could be several
cases when the mechanical part cannot be changed; because of fixed schedule, because
of common parts. Then, I have to negotiate reluctantly to some extent taking another from
them, like, if I give you this, you give me that.”
The Give & Take strategy seems to be the last one that the two experts can take by
themselves.
Handing on to CEO: When industrial designers and engineering designers fail to persuade
or compromise, or when the issue is important enough to be reported to top management,
they throw the issue to the CEO to judge. Both groups adopt this approach at a similar
level. It is interesting that the CEO is used for handling conflicts, because studies from
other disciplines don’t report this type of intervention (Ock & Han, 2003; Kilmann &
Thomas, 1977). This may be because the product design context has more interactive
and procedural relationships between the two groups than other construction projects or
inter-personal relations, even though the two groups are commonly separated by function.
This approach takes relatively longer time than normal cases. However, they can acquire
legitimacy and authority from the CEO’s decision, and they can be free from responsibility.
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The last one, ‘handing on to the team boss’, has only one reference. Analysis of the other
companies’ data is needed to see more rigid evidence, because it is estimated that project
managers spend at least 20% of their times resolving conflicts and dealing with the
consequences (Pinto & Kharbanda, 1995).

3.3 Perceived image to the other party
Each group has negative feelings about the other. Industrial designers think engineering
designers are not creative and also are conservative and unadventurous. Industrial
designers hear “impossible” from engineering designers, when they propose a new
concept to them. They think engineering designers can do more. Regarding creativity,
industrial designers said that engineering designers always want to keep the same
assembly structure and use similar technology.
ID-3: “As they are not creative as I told you before, they always think rectangular
developing inside component module and always use screws for fastening. Screws are
the simplest way, no need to think out details further …”
The engineering designer’s image of industrial designers reflects what they meet in
conflict situations. They say industrial designers are inflexible, acquisitive, bossy and
dismissive. This seems to accord with the previous result that engineering designers take
more ‘yield’ approaches. This also explains why engineering designers are ‘persuading’
and industrial designers are ‘insisting’ more.
ED-3: “some design concepts are not feasible in current mold technology. As per this, we
say this is not possible then, they hate it. When they hear ‘impossible’ for their design,
they really hate it. ‘Do this!’, ‘No impossible’, ‘why impossible?’, ‘cannot make molds’, then,
they say ‘I cannot understand it, let me understand.’ Honestly it is difficult to understand a
different domain that they are not familiar with even if we provide enough detailed
explanation and drawings. Then, we waste several days.”
‘Acquisitive’ as an image of industrial design comes from the situation that industrial
designers always pursue high surface quality over the initial product specification.
Finally, industrial designers are proud of their design, so they are sensitive about
changing it and frequently reject engineering designers’ requests to change the outer
shape of a product.

Figure 3. Industrial designers’ perceived image to engineering designers (left),
Engineering designers’ perceived image to industrial designers (right)
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4. Discussion and conclusion
To answer how industrial designers and engineering designers work together, qualitative
research was conducted. Three industrial designers and three engineering designers
working in a consumer product company were interviewed. Transcribed interview data
were analyzed with a coding scheme. As a result, this paper presented the causes of
conflicts, conflict resolution strategies, and perceived images of each group.
It was found that there are two types of conflict causes; direct causes and basic causes.
The direct causes are related to tasks in the design process, and the basic causes are
structural, underlying the direct causes. The strategies to resolve the causes are also
identified. Engineering designers appear to use a ‘persuading’ strategy more. It seems
that engineering designers prefer to ‘yield’ in most cases, while industrial designers use
an ‘insisting’ strategy more than engineering designers.
Each group’s perceived image with the other group has also been investigated. Industrial
designers said that engineering designers are not creative, and are conservative and
unadventurous. Industrial designers are described with the words ‘inflexible,’ ‘acquisitive,’
‘bossy,’ and ‘dismissive’ by engineering designers. Each group’s image has been formed
through their interaction with the other group. Thus, each group’s behavior toward
conflicts is in accordance with the perceived images.
Better collaboration should be approached from two directions. One is to remove the
direct causes of conflict through better management. The other is to relieve and weaken
the basic causes of conflicts through developing an effective and integrated product
design process, and through educating designers with an integrated knowledge of both
design and engineering.
Nowadays, industrial design is highlighted more than in the past, yet the majority of design
research has been done in the engineering design field. There has been a perspective
from engineering design that industrial design is regarded as an art-related area. As this
study implies, industrial design function and coverage seems to be wider and more
important in some areas, especially in the consumer product industry where global
competition is cutthroat. Regardless of this, we have relatively little knowledge on how
industrial designers work within a company. Moreover, studies on their interactive design
behaviors with engineering designers have been little developed. Design research viewing
the two groups’ collaborative work as a holistic design process is needed.
In this study, the stance of the product design has been kept as an integrated design
activity of industrial design and engineering design. Some insights into their collaborative
work were acquired. However there is no report about what we found beyond issues
related to conflicts. There are many issues and topics on integrated design activities, such
as the integrated design process, product development strategies and so on. As the team
dynamics of only one company was presented in this paper, it is difficult to draw any
definite conclusions, and a report on the rich findings and insights from analyzing the
results of the six company cases will be forthcoming.
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Abstract
Using data from the historical record of a major nineteenth century
infrastructure project, this paper shows how controversial national debates
can be seen as processes of design. Central to the idea of political debate
as design is the concept of framing, where different ways of understanding
a developing artefact are played out through conflict and resolution. The
paper begins by setting the governmental context of infrastructure
development before undertaking a detailed textual analysis of a specific
meeting to draw out elements of a design-like discourse. The meeting
participants construct a sequence of frames through which they explore
their problem and with which they refine a strategy for moving forward in
the process. The paper concludes that viewing political debate as a
process of design can shift emphasis away from it being considered a
‘simple’ decision-making to more complex ideas about how our common
future is shaped.

Keywords
Political debate, design process, frames, design discourse, infrastructure.

Introduction
National debates about infrastructure are often synonymous with
controversial decisions being taken. These debates often accompany
projects where significant amounts of capital – financial, social and cultural
and usually all three – need to be invested in long-term developments.
Such developments may be considered as essential by their supporters but
for their opponents are unnecessary and come with unwelcome and
potentially unforeseen consequences. In some cases where the debate is
prolonged and a decision is forestalled, the consequences can be
immediate and potentially crippling. The 2013 budget impasse over US
healthcare funding is a high profile case in point, but such controversies
can be observed in many areas of public policy, national security, and
large-scale infrastructure development.
National and political debate tends to be viewed by public and politicians
alike as simple (though important) ‘decision-making’ whereby a solution is
obtained through the acquisition, selection, and discussion of appropriate
evidence. There are, however, benefits to viewing large-scale projects in
other terms, and especially ways in which design approaches and
designers can play a part. Tunstall (2007) makes a distinction between the
“little-d” of professional design practice and the “big-D” of strategic policy
design. In arguing against prevailing views of ‘governmentality’, Tunstall
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suggests that by focusing on the production of artefacts that support the
implementation of policy, designers are more directly engaging with the
debate itself. Other researchers propose more proactive interventions. The
Designing Against Crime initiative (UAL, 2014) and Kimbell’s (2012) notion
of design-in-practice both propose the application of ‘design thinking’
methods to wider social applications. They both, in different ways, advocate
design interventions in the field rather than a design interpretation of it.
It is a design interpretation that concerns us here. We are interested in
seeing how concepts developed within the design research community, for
example those that interpret design meetings in order to better understand
them, might be applied to the wider domain of public policy debate.
Following Lloyd and McDonnell (2009), the approach in this paper
considers that a meeting, at any level, provides a focal point where
participants “expose what is happening in a [design] project” as a way of
considering possible future consequences.
A way to understand how meeting participants expose their own views, and
represent the views of others can be found in the idea of a ‘frame’ as
described by Schön in his account of the design process:
As they frame the problem of the situation, they determine the features to which
they will attend, the order they will attempt to impose on the situation, the
directions in which they will try to change it. (Schön, 1983, p.165)

At a basic level, a frame provides a unifying concept for the separate
elements of a design situation, allowing ‘movement’ towards resolution and
further proposal. Such framing allows an individual, or a group of
individuals, to ‘see’ one thing as another, through the use of metaphor or
analogy for example. Thinking through metaphors is important to framing
because, as Lakoff and Johnson (2003, p.243) write: metaphors can
“determine questions of war and peace, economic policy, and legal
decisions, as well as the mundane choices of everyday life”.
The use of frames is further explored by Schön and Rein (1994) and Rein
and Schön (1996) in looking at debates within such diverse fields as
pension funds and healthcare policy and more recently by Lulham and
Kaldor (2013) in the field of retail security. Frames contain or bound
relevant ‘objects’ but may also carry the values of the frame’s creator or
borrow values from a normative narrative to which the designer may
subscribe or aspire to. The most critical aspect, particularly in controversial
or contested arenas, is when frames held by different protagonists conflict.
Where and how these conflicting frames are reflected, negated or resolved
represent key phases within debates which are, we propose, design
processes.
This paper uses such an idea of framing in considering how a nineteenth
century debate on building a railway line between London and Birmingham
can be interpreted as a design discourse. We undertake an exploratory
frame analysis of a meeting, based on a design interpretation of framing.
This analysis of an historical debate is part of a wider study on the design
and development of contemporary infrastructure, and in particular the UK’s
High Speed Two Rail project, the first phase of which also links London and
Birmingham. We begin by outlining the UK parliamentary context for major
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projects being approved before looking in detail at a specific meeting which
discussed opposition to the project.

The UK parliamentary process
The UK parliament, both now and in the nineteenth century, consists of two
chambers: the elected House of Commons and the appointed or hereditary
House of Lords. Both houses must approve a major infrastructure project
before it can legally proceed. Detailed legislation, in the form of a
Parliamentary Bill, is drawn up to describe the powers requested, along
with detailed descriptions of what, how and where the project will be built.
The detailed scrutiny of a Bill is often delegated to a committee who will call
witnesses, assess the evidence, explore alternatives and propose
amendments. The success or failure of a Bill depends, to varying extents,
on how well it was promoted, how widely it was supported and how
influential those supporters are.
There is a broad design analogy in this Parliamentary process. A design is
presented to a critical audience who discuss its advantages and
disadvantages before making a decision as to whether to proceed with it.
When pitching their work to a client, a design consultancy goes through the
same basic operation: responding to an initial client brief, outlining a design
to respond to that brief, and then presenting it to those clients to decide
whether they wish to pursue it. If they do, then the designers are
empowered with a budget, and access to their client’s resources in making
their design a reality.
The London and Birmingham Railway Company’s (LBR) Bill that is the
subject of this paper was read and approved by the House of Commons in
June 1832, having passed the Commons Committee stage with little
opposition. The Bill then proceeded to the House of Lords for the second
Committee phase where the Bill was rejected. The Bill’s failure was
ascribed to the strong opposition of influential landowners, who owned
significant tracts of land along the line. Landowners were influential
members of the House of Lords and were able to argue that the proposed
railway was not in their interests.
The LBR subsequently resubmitted the Bill to Parliament in February 1833
when it passed unopposed. The company minute book for the period
between those two parliamentary sessions shows a concerted effort to gain
the support needed to proceed. This effort was devised at a meeting held
shortly after the House of Lords committee had rejected the Bill. This
meeting, which is the focus of our analysis in the following sections, took
place at the Thatched House Tavern in London, and represented a critical
point in the development of the railway line. The meeting was recorded in
the company minute books (London and Birmingham Railway, 1832, p.180)
and a transcript was widely circulated among parties whose interests were
served by the proposed railway. The transcript runs to 224 lines and,
although not a verbatim record of the discussion, it provides a detailed
account of what was said. The following sections of the paper are based on
our analysis of this transcript.

773

The Thatched House transcript
The Thatched House meeting was organised and attended by supporters of
the railway in response to the Bill’s failure. All of the participants, apart from
the Chairman of the Railway Company, were Members of Parliament. The
Chairman, Lord Wharncliffe, who had chaired the House of Lords
Committee when the Bill failed, formally opens the meeting, explaining its
purpose as considering “the circumstances which occasioned the failure of
the London and Birmingham Railway Bill” and to discuss “what further
proceedings may be expedient” in getting the Bill approved. The meeting
then proceeds through four formal resolutions that provide a broad
structure to facilitate the discussion.
The first resolution, shown below in Excerpt 1, proposes that the railway will
be “productive of very great national benefit” (line 14). Sir Gray Skipwith,
who chaired of the House of Commons Committee, seconds the resolution
citing “the great towns” that the railway would unite and the “districts
through which it would have passed” (line 17-18).
12
13
14
15
16
17
18
19

The Earl of Denbigh then rose and moved - "That in the opinion of this
Meeting, a Railway from London to Birmingham will be productive of very
great national benefit."
Sir Gray Skipwith, MP seconded the motion, and stated that no person
who duly considered the subject, could doubt that the proposed Railway
would have been extremely beneficial to the great towns it was intended
to unite, to the districts through which it would have passed, and the
nation at large.

Excerpt 1: Lines 12 to 19 of the Thatched House transcript. Note: italicised
text in all excerpts is used in the frame analysis of the following section.
The second resolution (Excerpt 2) recognises the “rigorous” examination in
the House of Commons Committee hearing (line 23) and that its failure in
the House of Lords was due to landowners “ill-founded” apprehensions
about the effect the railway would have on their estates (line 24-27).
22
23
24
25
26
27

"That the Bill for effecting this important object having passed the
House of Commons after a long and rigorous examination of its merits, it
must be presumed that its failure in the House of Lords has arisen from
apprehension on the part of the landowners and proprietors respecting its
probable effect on their estates, which this Meeting firmly and
conscientiously believe to be ill founded."

Excerpt 2: Lines 22 to 27 of the Thatched House transcript.
Wharncliffe observes before putting the second resolution that, before
agreeing to chair the Lords Committee, he was conscious that the Bill was
likely to meet fierce opposition but that he was himself “entirely unpledged”.
33
34
35
36

Committee, will remember that I pointed out to them the difficulty which
so great a proportion of dissentient land-owners would offer to the
passing of the Bill; and I begged it might be understood that I went
into the Committee entirely unpledged.

Excerpt 3: Lines 33 to 36 of the Thatched House transcript.
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In Excerpt 4 Wharncliffe recognises how conclusive the evidence for the Bill
is (line 45-46).
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

in the course of my Parliamentary life, I never saw one
passed by either House that was supported by evidence of a more
conclusive character.
Of the utility of such a measure no one in the least acquainted with the
nature of trade can entertain a doubt - a speedy communication with the
ports of shipment or places of consumption, is of vital importance to
the manufacturer-there can be no doubt that such a mode of communication
as this was proposed to be, will be extended not only to Birmingham but
to Liverpool, to Lancashire, Yorkshire, and all the manufacturing
districts of the North, and will be productive of great national
benefit. Still I must contend that it is the business of the legislature
to protect the property of the parties through whose lands the line
would pass, to assure itself that all practicable measures have been
taken to satisfy those persons whose property is to be invaded, and who,
I must think, ought never to be hurried and forced, but rather wooed and won.

Excerpt 4: Lines 44 to 58 of the Thatched House transcript.
He goes on to note that increasing the speed of communication between
port and consumer is of “vital importance” and “of great national benefit”,
but it is the business of Parliament to protect landowners’ property and
“satisfy those persons whose property is to be invaded”. Those landowners
must be “wooed and won” rather than “hurried and forced” into something
that they are resistant to.
Francis Lawley, a member of the House of Commons Committee that had
previously approved the Bill is “fully convinced that the landowners’ fears of
injury to their property or interference with their comfort and convenience
are entirely unfounded” (Excerpt 5: line 80-82).
73
74
75
76
77
78
79
80
81
82
83

having heard not
only the evidence in favour of the measure, but all that could be
alleged against it; and I can safely say, and say it with more
confidence as my opinion perfectly coincides with that of your Lordship,
that I went into the committee pained and grieved that so many landed
proprietors dissented from the measure, and feeling like your Lordship,
that it my duty to afford them every protection; but I came out of the
Committee fully convinced that the fears they entertained of injury to
their property, or interference with their comfort and convenience, were
entirely unfounded. I declare I would not otherwise have supported the
measure as I have done.

Excerpt 5: Lines 73 to 83 of the Thatched House transcript.
The third resolution considers how the Bill might be more successfully
presented, as well as overcoming previous difficulties, by employing “timely
explanations” and “judicious management”. Wharncliffe introduces the third
resolution with a description of how the Bill was defeated fairly, despite
rumours to the contrary (line 113) and of the unwillingness of the Lords to
“force this measure on so many dissentient landed proprietors” (line 104).
The resolution is put and carried without further debate and the meeting
then continues as participants make additional contributions.
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Thomas Paget (Excerpt 6) reports how he changed his mind about the
railway, after recognising how he would benefit from it.
140
141
142
143
144
145

a railway passed through an estate of his
own; that at first he was opposed to it, but the benefits, the pecuniary
benefits, arising from the enhanced value of the property, had been such
as to convince him that in opposing it he opposed his own interest, and
he was satisfied that in the event other landowners would come to the
same conclusion.

Excerpt 6: Lines 140 to 145 of the Thatched House transcript.
The next speaker, Colonel Torrens, considers that it would be unnecessary
to intimidate landowners since the benefits of the railway are so plain to see
(Excerpt 7). He identifies a specific financial benefit of the railway by
comparing the reduced cost of carrying goods by rail to increasing fertility in
the landowners’ soil.
158
159
160
161
162
163
164
165
166
167
168
169

intimidation, and I beg leave to say one word, just to express my own
opinion, that every species of intimidation would not only be improper,
but entirely unnecessary because the utility of a measure of this kind
rests upon grounds so plain and so easily made out, that it only
requires a little time and a little plain statement of the question to
convince the landed proprietors on the line, who are now averse to it.
It is my opinion, and an opinion formed upon some reflection, that every
thing which has a tendency to diminish the cost of carriage of goods or
agricultural produce, must have a similar effect to that which would be
produced by increasing the fertility of the soil itself, and therefore
the landowners in this kingdom in particular are the person most
interested in every thing that tends to cheapen and quicken carriage

Excerpt 7: Lines 158 to 169 of the Thatched House transcript.
Wharncliffe’s final contribution (Excerpt 8) reasserts the mistaken
apprehension of the landowners and that the railway promoters must take
care of even “the fancied comfort” of landowners; that is to say the comfort
that they perceive they have. His final point indicates that support for the
project is growing, but there are “certain individuals” whose influence is
such that potential supporters have been compelled to oppose it.
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186

In my judgement, there cannot be a greater mistake,
on the part of the landholders, than to think a Railway through their
lands would prove injurious to them. On the contrary, it will tend to
increase their convenience and their rentals. I am convinced the
promoters of this measure, in its future progress, will take care it
shall interfere as little as possible even with the fancied comfort of
proprietors. I add that, during the course of the proceedings on the
Bill, and since its failure, I have observed a disposition, on the part
of some who opposed it, to view it more favourably; and one who took a
leading part in the opposition, has stated to me his own wish to have
formed some amicable arrangement, but he found there were certain
individuals who though the injury they should sustain would be such as
would not admit of remuneration; he could not desert them, and was
therefore compelled, whatever might be his own inclination, to continue
his opposition.

Excerpt 8: Lines 172 to 186 of the Thatched House transcript.
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A frame analysis of the transcript
The above transcript gives a detailed view of the meeting. As part of an
overall design process, this meeting can be viewed as a project meeting.
The design team have got together in a local bar to consider why their initial
plans, so clearly beneficial to their clients, haven’t been successful. In the
bar, the team ponder what they need to do to get their design approved at
the next design meeting.
We will now consider how the key themes of the debate are introduced and
developed by the participants as they consolidate their strategy for moving
forward. To do this we look for potential examples of framing and reframing
which would support our interpretation of the meeting as part of a larger
design process.
The Thatched House meeting had two explicitly stated objectives: first, to
consider why the Bill failed and second, what should be done to ensure its
future success. Another theme is introduced early in the debate: the “very
great national benefit” (Excerpt 1: Line 13-14) that the London and
Birmingham railway will produce. The question of why the Bill failed is very
quickly answered in the second resolution: it was due to landowner’s illfounded apprehensions about the effect the railway would have on their
estates (E2: 25-26).
These apprehensions are considered to be ill-founded in a number of ways.
The Bill underwent a “long and rigorous examination of its merits” in the
House of Commons (E2: 23) and was supported by conclusive evidence
(E4: 45-46) that easily withstood “all that could be alleged against it” (E5:
74). However this evidence is clearly contentious, as it was so firmly
rejected by the landowners on the House of Lords Committee. If these
apprehensions are seen as a frame of opposition then the supporters of the
Bill must understand how this frame has been constructed in order to
counter it with their own and thereby secure the support of those who were
compelled to oppose the Bill (E8: 185-186).
Wharncliffe’s statement that he went into the committee unpledged (E3: 3536) underlines his rigorous approach to the evidence but also indicates
some empathy with the landowners. He wants it understood that, had the
evidence not convinced him, he too may have been an opponent.
Wharncliffe, along with all members of Parliament, is a landowner. The
viewpoint of the landowners is more fully explored when the Bill’s failure is
seen to result from their fear of the effect of the railway on their estates and
it is here that a key metaphor is introduced. Wharncliffe describes the
railway as an “invader” (E4: 57) that would “prove injurious” to landholders
(E8: 173-174), a theme also developed by Lawley who refers to the “injury
to property” (E5: 80).
What is being constructed is an understanding of the opponents’ viewpoint,
a frame that can bring their concerns, or rather an understanding of their
concerns, into relief. The landowners are ‘seeing’ their property as being
invaded by the railway, which becomes an aggressor in challenging or
taking away their “comfort and convenience” (E5: 80-81), even if such
comforts are “fancied” (E8: 177). The invasion metaphor works in grouping
together the various concerns of the landowners; they are being forced into
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something they don’t want, are having to defend themselves as a result and
are not to be deserted (E8: 184).
Setting the frame of the railway development as an (aggressive) invasion
allows a move to be discussed that might counter the aggression and for
Parliament to be seen as a protector against the unwanted invasion. There
is a distinction drawn in the meeting between “intimidations” (E7: 158-159)
on the one hand – further aggression, but fitting the frame of the invasion
metaphor – and “wooing and winning” (E4: 58) – a more diplomatic and
conciliatory strategy for turning opinion. The frame of ‘invasion’ has
allowed two alternatives to be discussed that draw on the dominant
metaphor, so a logic of resolution is brought into play.
For the Bill to succeed the landowners’ stance must be shifted towards
seeing the railway as serving, rather than threatening, their interests. This
shift is described by Thomas Paget (E6: 143), who came to see his
opposition as counter to his own interests when he became aware of the
financial benefits that the railway brought to his estate. Further benefits
resulting from the railway are itemised at various geographical scales: the
“great towns” the railway would unite (E1: 17), the “districts through which it
would pass” (E1: 18) and eventually as a way of connecting the whole
country from the “ports of shipment to the places of consumption”, to
Liverpool, Lancashire, Yorkshire, all “the manufacturing districts of the
North” (E4: 52-53) and “the nation at large” (E1: 19). The benefits will be
felt everywhere and by everyone; a fact that anybody acquainted with the
nature of trade (E4: 47-48) can appreciate.
However, the benefits that are clear to the promoters of the bill are not clear
to the landowners. What is needed is a way for the landowners to ‘see’ and
understand those benefits and it is here that another key metaphor is
introduced. Colonel Torrens (E7: 164-167) states that a reduction in the
cost of transport is the same as “increasing the fertility of the soil itself”. In
drawing on an agricultural metaphor he frames the railway as something
that can make the very soil (metaphorically) more fertile. This is achieved
not through physical means, as a farmer might do and which takes
considerable effort, but by something far easier. The economic benefits that
arise from having fertile soil (i.e. an increased crop) can be achieved
without effort. The agricultural metaphor has subtly shifted the ‘objective’
national benefits to a more subjective way of understanding benefit: from
national progress to local productivity.
The two broad frames that are drawn in understanding the landowners’
position and seeking to change it – ‘invasion’ and ‘agriculture’ – are also
linked more subtly. The ‘move’ within the invasion frame is for ‘wooing and
winning’, not further aggression or intimidation, and this self-consciously
gives a female slant to proceedings. The landowners should be treated as if
courting a woman, Wharncliffe suggests, with all the respect, manners, and
perhaps even flirtation that “wooing and winning” suggests. The female
aspect to the proposer’s strategy is further enhanced with the second
agricultural frame when fertility is mentioned, with the suggestion of a
mother nature bearing fruit for the landowners.
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Discussion
We have shown how an historical political debate can be interpreted as a
design process by way of a frame analysis. We briefly drew an analogy
between the context surrounding the political debate and that of a
commercial design process, before turning to the specifics of the debate.
The explicit use of metaphor in understanding the views of other parties is a
key indication of a frame being constructed that could allow subsequent
movement in relative positioning. This analysis showed how the particular
frames being constructed – of invasion and of agriculture – allowed just
such movement. The fact that the Bill was passed unopposed in a second
reading at the House of Lords committee must be taken as some evidence
for the success of this approach.
Schön and Rein (1994, p.170), whom we referenced at the beginning of our
paper, list four ways in which contention is dealt with in policy design:
•
•
•
•

by continuation or escalation;
by a marketing strategy where designers reshape their objects to
suit the interests of other actors;
through negotiation where contending parties try to arrive at a
mutually satisfactory compromise;
by co-design where contending parties become part of a reformed
designing system

The analysis in this paper is closest to the second of these where the
designers of the Bill try to reshape their object to suit the interests of the
landowners.
There are two further aspects to our analysis that warrant further discussion.
The first is about the validity and usefulness of seeing political debate as a
design process. It might be argued that the proper analysis of design
process is in identifiable fields of design – architecture or product design,
for example. While we agree that there is much to be learned by looking at
design processes in particular disciplines, political debate about
infrastructure, as we have shown, displays many of the characteristics of a
design process, so we propose that it could be treated as one.
Furthermore, it can be argued that political debate captures the very
essence of design in a wide and general sense; as important discussion
about the way our lives are shaped. Architecture and product design have
those discussions, but they are often lost against other pressing issues
such as materials, function, or aesthetics. In contrast, political debate
about infrastructure concentrates on the range of consequences that might
follow from a certain proposal; a real thinking out of the future that is at the
very heart of our understanding of design. In many ways Parliamentary
debate represents ‘top level’ design from which other forms of design
(urban design, architectural design, engineering design, graphic design,
product design, etc.) flow.
The second aspect concerns the historical nature of this study. Why look at
a parliamentary debate that occurred 180 years ago? The London to
Birmingham railway was chosen as part of a larger study looking at the
design of national infrastructure. This took as its starting point a
parliamentary debate about the currently proposed High Speed Two (HS2)
rail link. What struck us about this debate was how it contained design-like
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elements; discussion about the value of proposed solutions, objections to
those solutions, and so forth. Seeking parallels between this discussion,
and knowing the eventual outcome of the original 1832 London to
Birmingham railway, we started looking at a number of archives to put
together the ‘story’ of its design. The next phase of our research will
examine current debates about HS2, where the outcome is still unknown.
Our historical analysis will provide an anchor for this although the parallels
are already striking.
Finally, there are three features of Parliamentary debate that make it
attractive for a design study. The first is that Parliamentary debates must
summarise and then focus directly on issues of primary concern, because
time for debate is extremely limited. In this sense Parliamentary debate
represents a distillation of all discussion that takes place around large
design projects. Second, Parliamentary debate is publicly available as a
source of data. Design Studies of talk tend to limit themselves to
contemporary discussion but there are large databases of historical
transcripts where a ‘design analysis’ can shed light on the ways in which
important solution proposals are discussed and progressed. Such an
analysis can, in turn, help to reinforce larger ideas about the nature of
design. Thirdly, analysis such as this recognises and underlines the political
aspects of design and in doing so invites designers to reflect on their
engagement with, and influence on, the wider contexts of their work.

Conclusions
This paper set out to explore how an historical debate, and the discourse
from which it is drawn, can be interpreted as a design discourse. We have
shown that nineteenth century Parliamentary procedures can be seen, in
broad terms, as a design process in a number of respects. A close reading
of a key transcript revealed how frames, constructed using metaphor, are
used to ‘move’ seemingly intractable positions into tractable ones. Such a
way of viewing parliamentary debate, we have argued, shifts analytical
emphasis away from simple decision-making to a more solution-oriented
approach, encompassing more complex ideas about future consequences
and value; issues that concern us all.
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SOURCE, a Case Study for the Design of Precious
Moments' Memory

Summary
The increasing number of systems that can collect personal data leads individuals to store
these memories uncontrollably and unsustainably over time. For example, the archiving of
digital images is a problem not only because of the amount of pictures but also because of
the extended life of digital memory such as hard drives or USB memory. The need to return
to tangible and sustainable data to store and view these precious moments becomes an
issue. The Arnano technology is an answer to these difficulties. Thanks to nano engraving
information on sapphire disk, data can be backed up and secured for thousands of years.
However, the recurring problem when developing innovative technologies is not to integrate
this technology the daily users, but rather to first understand the uses and co-develop
innovative solutions with the users. The purpose of this study is to present the process
leading from a technology to a user prototype. Following creativity sessions and focus
groups, the symbolic meaning and the physical realization of this technology was dissociated
to produce different concepts. Finally a ring was chosen as the best compromise even
though it fails to resolve all the questions raised by the technology.

Keywords
Autobiographic Memory, Nanotechnology, Ring Design, Creativity, Prototyping

Introduction
If you had the material and the process that would keep your information for hundreds of
thousands of years, what would you want to save? The photo of your wedding or your child?
The history of your grandfather during the war? Your ascent of Mount Everest? Some
documents or stories are passed down from generation to generation. Through various
methods, man never stopped trying to avoid oblivion (Wagenaar, 1986). However, two main
issues have emerged from his movement, the first is the amount of data available today and
the second relates to the short lifetime of the storage of this data. The first issue relates to
the production of data and memory.
Memory is a complex cognitive mechanism and is also essential to human beings (Baddeley,
1997). This mechanism enables to respond to appropriate stimuli through learning
(procedural memory), through the immediate information storage (working memory) and
knowledge (semantic memory), but also through the evocation of memories (episodic
memory). This is precisely the storage of these memories in episodic memory that
determines the personality and that life has a meaning over time (e.g. the study of HM
patient suffering from anterograde amnesia; see also Corkin, 2002). Given the importance of
these stored moments, forgetfulness is a curse. Although this mechanism is a valve to avoid
storing too many information, it affects all the memories and even more valuable (Goodwin,
1987). To avoid forgetting, the man has developed systems that allow him to retain its
information.
1
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The earliest records of this attempt are the cave paintings but with the invention of writing,
printing, photography, video and even "memory prostheses" (Berry et al., 2007; Lamming et
al., 1994) the amount of protected information has not ceased to increase without ensuring
conservation of the data. The drift of these methods is the development of automatic
registration of private data (Newman, Eldridge, & Lamming, 1991). For example Facebook
profiles have become a common way to save and share experiences but the unique reason
for its existence is the resale of user data (Marshall, 2007). Another example of invasive
recording is the development of autonomous ubiquitous memories (Kawamura, Fukuhara,
Takeda, Kono, & Kidode, 2007). Because all of this information is not always important,
passing it down implies sorting it. Thus a way of selecting information is necessary to avoid
being overwhelmed by it.
The second issue concerns the storage of this data. Nowadays, with computer processing,
memory and its media are blending in the mass of available information related to each
individual but papers can burn, paintings can deteriorate and hard drives can crash. Even if
institutions are developing devices for archiving information, individuals and families do not
really have a satisfactory solution to perpetuate their memories. Indeed, one of the main
problems in storage of private information is the conservation in time of its media (Surnic &
Rauber, 2009). Paper and photographs can be preserved for hundreds of years depending
on storage conditions, which is not sufficient to ensure the dissemination of information on
more than two or three generations (Rodden & Wood, 2003). The digital information storage
(e.g., a memory box (Stevens, Abowd, Truong, & Vollmer, 2003) could prove to be the best
alternative because of its low cost and long lifetime of the materials implemented.
Nevertheless, with the gradual disappearance of devices to read data, the digital option does
not seem to be an optimal solution.
How to make lasting personal information in time, how to ensure its transmission and
readability of hundreds of generations? Some solutions were found by the users themselves.
The first example is the Pioneer 10 probe, which contains an engraved message to the
attention of extraterrestrial life (Sagan et al., 1978). Messages and information are engraved
on a metallic plate in order to deliver them in an unknown period. A second example is the
use of “time capsules” in which personal items would be transmitted to future generations
(Petrelli, Van den Hoven, & Whittaker, 2009). Indeed a current technical solution meets these
issues. Here, the information is provided by the microscopic disc burning synthetic sapphire
(Martinez, 2009; Martinez & Rey, 2010; Rey, Clerc, Soubie, & Vandroux, 2009). It is highly
durable and offers a possibility of storage for long periods. By applying the process of
microscopic engraving, a large amount of written and photographic information can be
collected and accessible only to its owner (Figure 1).

Figure 1: (Such) information can be stored on a Sapphire disk of 200 mm in diameter
equivalent to the contents of 10,000 A4 sheets.
The technology to produce micro-sets is based on-sapphire etching a thin film (about 50 nm )
of metal reagent. After surface preparation, a metal film is deposited on the work piece.
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Then, an exposure of the piece eliminates the exposed areas. The resolution is 2 microns.
This technology can be applied to parts of shapes and with “cutouts” or holes. This
technology can be used to store non-numeric data. However, it has three main constraints.
The first is physical because the nano engraving requires an efficient optical system to be
read. The second is its high cost and the third constraint is the content engraved. Indeed how
to choose the information that will be burned? There is two ways, the medium can be open
and the information is selected from the most important by the user as a Facebook page or
the support can be closed and the information filed are constrained by a record setting.
Although the nano engraved technology on sapphire can respond to the problem of storage
of personal information, it does not present itself as a solution that can be integrated by the
everyday user. Given the potential of this technology, the objective of this study is to imagine
new uses and new supports. Thus it is first essential to understand if the content of
memories can be transcribed thanks to the technology Arnano (i.e. why use this
technology?). Second, because this technology can be integrated as if to users’ habits, uses
should be think and lead to a meaningful concept (i.e. what information should be store and
how use it?). To investigate these questions our methodology use both creativity and focus
groups sessions.

The Concept Generation Method
In this study the applied method consists in the association of two design powerful tools. We
experienced both focus groups and creativity sessions to understand users’ needs and to
produce the final concept.

The Focus Group « User Experience »
In this approach, an initial design phase led us to identify challenges for a designer to
overcome his own suggestions, knowledge and influences. For this reason, a focus group
was organized with people interested in the problem of transmission and memory. The
objective was to define which objects are transmitted and what they symbolize.
The five average participants were selection choose according three criteria. The first is
obviously their motivation and willingness to transmit their memories. This motivation can be
measured not only by the significance of their genealogical research but also with their needs
to do not be forgotten. The two last criteria were their age and their economic status because
they were the target of this technology.
Firstly the groups worked on users’ representations of using a sapphire engraved technology
for memories transmission. Their identified advantages and disadvantages of the technology.
Regarding elements of rejection, it was mentioned that to convey one’s life for several
hundred thousand years could be considered a form of arrogance. This can also be seen as
a burden for future generations, who will have the duty to preserve the traces of the past.
Regarding elements of adhesion, participants were sensitive to poetry and questions
underlying this project. Thus, the fact that the content is composed of words and images, so
directly accessible without a computer, is considered attractive. One participant, however,
mentioned that the language has also evolved in ten thousand years, and that the crack may
be as hard this time as a computer code will be to read.
Secondly, we asked the group to imagine how they could use the Arnano technology
regarding their interest for the memories for saving and transmitting memories. With post-its,
participants pool their conceptions of memory and memories and they identify jobs, events,
systems in which this technology could be used. Finally the groups identified four concepts
which reflect their requirements and needs. Each concept is shortly described below; the title
chosen is shown in italics.
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-

Biographer. A professional can self-select personal information for inclusion on the
sapphire wafer.

-

Wedding. Following the ceremony, the photos of the event are engraved on the
sapphire wafer.

-

Card. With a projector cube, the user can send a map of the places that reflects his
life (travel, housing, family,...).

-

Tombstone. In the city, the biographical elements of each person are available for all.

With these concepts, not only possible solutions have been identified, but they also
determined two main key points of this project. These key points are intrinsic to the
technology used. On one hand the users’ question is related to the engraved content. How
the user could select the type of information to be transmitted / displayed? On the second
hand the question is related to the shape of the object, which should be usable, and
attractive to enable the transmission and the visualization of the information. Contrary to the
classic design process in which we select the best concept to design it, we decide to perform
a creativity session to answer to these key points.

The creativity session
After the identification of the “Why?” using the Arnano technology, a creativity session was
perform to answer to the “What?” and the “How?”. Initially, creativity session was developed
to trigger insight in order to solve problems with innovative solutions hence it is the fitter tool
to our study.
Ten user experience experts (designers, anthropologists, psychologists and market
researchers) from Ixiade participate to this session. This session had the objectives to
identify the type of content on the sapphire wafer (the What) and to imagine devices to use it
(the How). To do this, two steps were necessary. Firstly, each participant had to bring one or
more items that someone sent him/her and should tell the story of these "mementos"
(Petrelli, Whittaker, & Brockmeier, 2008) in a purge time (Figure 2). Different types of
information related to memory were then identified: the events in motion, text / images with
strong emotional content and other data.

Figure 2: Picture taken during the creativity session
Secondly, pairs of participants were asked to describe a concept from information extracted
with the feasibility and the economic perspective. Types of information and their related
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concepts are presented in Table 1 below and some resulted in scenarios that have been
illustrated (Figure 3).
Three type of memory information to engrave were distinguished. The first was “event in
motions” which mainly defines video recordings. These informations are powerful memories
because they are more ecologic and richer than pictures, sound, taste or other memory
information. The second type is texts and images. They are useful information to store
because they are easier to engrave and lighter to store than videos. Finally, the third kind of
memory information to store is all other data such as here geographic data and tastes, but
they can also be sound, touch or smell information.
Different device was imagined following prospective scenarios using each type of memory
information.
Types of memory information
Events in motion

Scenario - Device concept
Integration of the wafer in the trophy or medal depicting an
athletic feat
Developing a Smartphone app to record and engrave a minute
of a selected time
Selection of photographs in order to retain the most precious

Text / image with a strong
emotional content

Other data

Conservation of messages made in the wedding book by guests
Creating a high-resolution photographic chamber to engrave
only one outstanding image
Engraving geographic data with special importance
Performing a collection of gourmet recipes of excellence

Table 1: Identifying information that may be engraved and their associated concepts.

Figure 3: Scenarios from the creativity session.
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A distinction can be made on the type of content identified and illustrated by these concepts.
The content can be either predetermined by the interest of the moment as in the case of
sporting achievement or it can be selected a posteriori by the user which gives it a special
meaning as in the case of picture selection or video recording. This distinction is particularly
important because it drives the mode of interaction with the engraving of the wafer by the
user, that is to say either a passive interaction (content already selected) or an active
interaction (content selected by the user).
The creativity session ends with the selection of the best scenario/device. Participants were
asked to rate them and to select the more original, the more relevant and their favorite. The
result of this process identifies the concept SOURCE as being the more relevant scenario.

Designing SOURCE
The result of the selection designates the SOURCE concept as the best compromise
between the constraints of economic cost, feasibility and acceptability. However all of these
concepts have similarities with the idea of having a technical device to access information
through the natural light (light concentration with lens) is a will. Moreover, even some
identified concepts requires the creation of a recording interface, all have an engraved wafer
as a result. Finally, because the idea of a jewel was choose as the most plausible solution, a
ring has been chosen to be the means of transmission and display of information.
The concept of a ring named SOURCE, therefore incorporates a synthetic sapphire surface
on which are engraved 100 nano-images. In wearing his/her information permanently its
owner secures the information and it can be accessed at any time. SOURCE is a double
plate and ceramic ring. The exterior platinum ring slides to hide the sapphire containing the
graven images (Figure 4a).

Figure 4: Technical description of the SOURCE concept (a) and its display device (b).
SOURCE comes with a device that allows the owner to view, one by one, the high-definition
nano images which are directly viewable on a glass screen (Figure 4b). Nevertheless this
display solution is constrained by the navigation system of the wafer which could not show all
the information because a large enough screen and a source of extremely bright light are
required. Thus a zoom technique has been devised to facilitate the navigation. SOURCE
gives its owner the ability to secure for hundreds of years a part of life, memories and
identity.

Conclusion
Data preservation, especially when they are private, is a growing issue in current societies
(van den Hoven, Sas, & Whittaker, 2012). SOURCE is a concept that aims to address the
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problem of forgetfulness and loss of data. It is the result of three years of collaboration
between the company Arnano, which produces a solution of nano engraving on sapphire
directly from CEA laboratories and IXIADE, an agency of innovation and design. This
collaboration has identified a luxury product application for this nano technology from an end
user focus group and a creativity session to the realization of the SOURCE concept. The end
user focus group with players of luxury and jewelry and the creativity session with a designer
and innovation expert lead to develop applications and innovative concepts for this
technology. These concepts enriched and evidenced by illustrations and usage scenarios
were evaluated by potential users. These tests drove the IXIADE designers to design and
develop the final object: SOURCE. This concept represents a compromise between the
constraints of Arnano’s technology and those of information transmission and visualization.
Regarding the information types, the focus group and the creativity session established the
primacy of the image in the content to be transmitted. The motion picture has so far been
rejected for reasons of material cost. In the current solution, the choice was left to the user to
select his/her content.
It was difficult to achieve a compromise between the “opening” and “closing” of the content. It
is possible that predefined data has more value than the data chosen by the user because of
their uniqueness. Alternative approaches have been suggested: application specific
photograph to fill the wafer, cooperation between the user and an expert in biography, user
Facebook profile - it has the distinction of being enriched by both user and his friends even if
certain information / photograph may not be entirely assumed (Back et al., 2010; Zhao,
Grasmuck, & Martin, 2008).
The biggest challenge of this project is mainly the subjectivity that permeates each designer.
Each individual has a unique relationship with his memories, his own or those of his family.
The project comes to intimacy, and it proved difficult to bring together the views of
participants. The development of this project has led research teams to wonder what it
means for someone to choose his/her memory (Shen, Lesh, & Vernier, 2003). This selection
can it be likened to a mortuary near approach? The psychological aspect is essential to
anticipate the success or failure of the SOURCE concept, which has recently been selected
for the French Design Observer 2014.
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Enhancing Collective Creativity with Enactment:
A Comparative Study of Design Research Methods

Emily E. Strouse, The Ohio State University, Department of Design
Abstract
This research explores how dynamically moving one's body as a means of creating meaning
and imaging the new can impact one's creative abilities and expression. The behavior and
creative output of small groups of people engaged in creative sessions were investigated. They
explored the question “What’s next?” using one of four methods:
~ Traditional focus group
~ Image collaging1
~ Sandquery2
~ Enactavision3
People’s use of the three participatory methods (image collaging, Sandquery and Enactavision)
was compared to the control condition (traditional focus group). Each method followed a similar
script and used the same activities and post-session questionnaire. Triangulation of data using
several measurement techniques was performed because of the exploratory nature of the
research. Analysis focused on where similarities and differences occurred when comparing
dynamic body movement and collectively creative (Sanders, 2012) expression.
This research shows that small groups of people who make meaningful movements, play
pretend, or enact while thinking and generating creative possibilities produce more creative
output than do people who brainstorm together with minimal body movement.
Keywords
Creativity, Enactment, Participatory design, Generative tools, Methods
Introduction
This research demonstrates that enactment and embodied cognition can be seen as a powerful
means to unlock creative and collective expression in small groups. Activities designed to
create meaning and imagine the new are more effective when they are more embodied,
kinesthetic (Gardner, 1983) and playful than the more traditional and static or reserved methods
used for design research.
Collective creativity will play an important role in everyone's future. Because wicked problems
(Rittel and Weber, 1973) require transdisciplinary (Nicolescu, 2002) teams to envision possible
futures, collective creativity will be used to inform and inspire innovation and the solving of very
complex problems. Having research that endorses an attitude of physical activity and
playfulness as fundamental in the generative phase of the design process brings attention to the
unique benefits of co-designing with people.
In a world that has traditionally relied on verbal research methods, we engage people to express
needs, wants and dreams for the future. “In broad terms, a focus group is a carefully planned
1

The image collaging method uses paper, scissors, glue and the provided images and printed words as tools.
The Sandquery method uses sand, a wooden box called a sand tray, and the provided toys and objects as tools.
3
The Enactavision method uses the Kinect, a wall, a projector, two computers, a touchscreen and the Enactavision
application as tools.
2
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discussion, designed to obtain the perceptions of the group members on a defined area of
interest” (Langford and McDonagh, 2003). But how does communication in a design research
context expand in depth and breadth when people are given tools with which to build, visualize,
embody and enact their expressions? This paper reports on a small research study that
compares and contrasts a traditional market research method to three participatory design
research methods.
Understanding more about embodiment could impact the future direction of design and design
research. People's stories about the past, present and future propel design towards
improvement and also inspire the new. The stories people choose to tell in a design research
setting hinge on many facets, including their personalities and even how they might be feeling
on a particular day. However, this paper supposes that if we could collaborate and build in a
space of shared meanings, then design research results can expand beyond a collection of
individual tastes and opinions, to a place of collectively imagining the possible.
Embodied interactions help shape our understanding of the world. Klemmer and Takayama
researched “How Bodies Matter” in the context of themes for interaction design. In their 2006
paper, they describe the relationship between the world and embodied experiences,
communication and interactions. “Our physical bodies play a central role in shaping human
experience in the world, understanding of the world, and interactions in the world” (Klemmer and
Takayama, 2006, italics in original).
A field study of designers designing cooperatively asserts, "Whatever the designers did was
accomplished not just by internal cognitive processes, but by different combinations of their
purposeful, embodied actions” (Robertson, 1997). Providing designers with creative tools while
designing impacts collaboration. “Cooperation was achieved by the mutual perception, by the
actor and others, of these actions as the basis for the ongoing creation of shared meaning”
(Robertson, 1997). Our embodied actions enable us to create and maintain shared meaning
with others.
Woven into our sense of touch, sight, and sound, play is often an embodied experience. When
playing, we re-enact what we've seen or done before. Or we can enact our dreams, wishes or
hopes, strategizing for more positive futures. “Humans have a need and desire for play to free
creativity, inner feeling, perceptions, and memories and bring them into outer reality” (Boik and
Goodwin, 2000). Playing can also bring out the exploration of worst case scenarios, and
sometimes include how the people in the story cope, adapt, and heal – or die.

Figure 1: The Participatory Prototyping Cycle, Sanders 2013.

As illustrated in Figure 1, the “Participatory Prototyping Cycle (PPC) is a framework for action
and a model for co-creation in design” (Sanders, 2013). It is through iterations of making, telling
2
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and enacting, that fictional characters with an imagined voice can emerge. In these fictions,
characters may walk, talk and interact with other made objects or characters within a scene.
People “enact” these characters within the stories of a pretend world. As an example of
enactment, a main character might “feel scared” of another character in a scene, say “Agggh!,”
and move quickly to safety, away from the danger. The iterative cycle of “make, tell, and enact”
is effective for high-level emotional, creative, and sometimes innovative expression. People are
free to play openly, to explore and express via iteratively making, telling, and enacting with a
built artifact that they create. The methods that evoke cycles of making, telling and enacting all
have value along the design process.
People making, telling, and enacting together invite non-designers to contribute to the design
process. Designers have tools and techniques to communicate that are not accessible to many
non-designers. Therefore, “participatory design today spans across a broad spectrum of
domains and makes use of a broad repertoire of tools and techniques in both commercial,
community oriented and research contexts” (Sanders, Brandt, & Binder, 2010).
No matter the goal or function of a future design, imagining the new plays a role in the process
of each design. A big debate that this study explores is how participatory tools might affect
teams to be more collectively creative. What are the tools, techniques and methods that help
people collectively imagine the new? “People are naturally creative. What participatory tools can
we give them to promote generativity in their thinking? (Sanders, 2000).
Including tools with a design research activity potentially opens up a wider set of possibilities for
engaging and participating. This paper focuses on design as a means of creating meaning and
imaging the new rather than solving problems. What we choose to communicate in a group
hinges on our willingness to expose ourselves. People in a mostly verbal activity, such as a
traditional focus group, have opportunity to share their thoughts and feelings, but who knows
exactly how much goes unsaid as a means of self-preservation? As design researchers, we
search for methods that help people open up and honestly express their deepest hopes, dreams
and fears. We look for ways to invite people to be creative, work collaboratively and imagine the
new. Before the insights from this study are shared, its methods, process, analysis will be
described briefly.
Process
The intentionally open question “What’s next?” was explored by 12 groups, three people per
group, using four different design research methods. First, each team was given the question,
then each team worked together to imagine a response to the question.

Figure 2: Three people in a focus group session.

3
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As illustrated in Figure 2, people in the focus group sessions worked together and then
presented their ideas and possible solutions to the main question, “What's next?” by discussing
it with their teammates. The tools included pens and paper.

Figure 3: Three people in an image collage session.

As shown in Figure 3 above, the people engaged in image collaging sessions worked together
and then presented their ideas and possible solutions to the main question by using materials
(e.g., paper, scissors, glue and the provided images and printed words as tools).

Figure 4: Three people in a Sandquery session.

As shown in Figure 4 above, people who engaged in Sandquery sessions chatted with their
teammates while moving objects with their hands. Sandquery materials include sand, a wooden
box called a sand tray, and the provided toys and objects as tools.
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Figure 5: Three people in an Enactavision session.

As shown in Figure 5 above, people playing in Enactavision sessions talked with their
teammates while moving virtual objects with their hands and bodies. Enactavision uses the
Kinect, a wall, a projector, two computers, a touchscreen and the Enactavision application as
tools.
Depending the method, teams worked independently and/or collaboratively to make written,
visual, and/or kinesthetic artifacts. Then each team presented their interpretation of “What's
Next” via telling.
After each session, each person individually evaluated the activity and had an opportunity to
grade each stage of the activity in terms of a positive, neutral, or negative experience. This postsession evaluation gave insight into how collaborative and/or creative each person felt while
engaged in the activity.

Figure 6: The experience reflection chart. Building is also referred
to as “making” and “exploring the main topic”. Presenting is also
referred to as “telling”.

As seen in Figure 6, a word bank was provided to the left side of the experience reflection chart
as a sample of words that could be used with which to fill out the chart: fun, boring, engaging,
collaborative, visual, stimulating, creative, shy, self-conscious, confident, and happy. People
chose from the word bank and also wrote in additional words that were not in the word bank to
5
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describe their experiences throughout each part of the activity. The thin horizontal line through
the middle of the chart represents a neutral experience. People wrote words above the neutral
line to describe a positive experience. When people wrote a word below the neutral line, they
shared a negative experience or emotion. The experience reflection chart gave opportunity for
people to give private feedback about how they felt about the different phases of the activity,
notably the “making” and “telling” parts of the activity. How people felt during the activity relates
to how much they are willing to express. For instance, fun may affect one's openness to sharing
new and original feelings and ideas. Fun and engagement may also impact one's intrinsic
motivation to think outside the box and imagine the new.
For the sake of brevity, the methods explored in this study are not discussed in detail but can be
found in Strouse’s 2013 thesis, Collective Creativity through Enacting: A Comparison of
Generative Design Research Methods. Both Sandquery and Enactavision are new methods
designed and developed by the author. The methods chosen for comparison use different
combinations of making, telling and enacting, as shown in Figure 7:

Figure 7: The methods chosen for comparison use different
combinations of making, telling and enacting.

The traditional focus group is primarily a “telling” activity; image collaging consists of “making”
and later a “telling” activity. Sandquery includes combinations of “making”, “telling” and
“enacting” using hands. Enactavision combines “making”, “telling”, and “enacting” using the
whole body.
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Figure 8: The research design of the study included two rounds.

As illustrated in Figure 8, a total of 36 people participated in this study with three people making
up each group. The research design was a between-subjects experimental design with a control
group (focus group) and three experimental groups: the participatory design research methods
of image collaging, Sandquery and Enactavision. One within-subjects round followed the 12
sessions, i.e., three people participated as one team with all four methods.
Analysis
Analysis was rigorous: videos were viewed many times and transcripts were carefully studied.
Analysis of the data was challenging because of its wide variety and large quantity. For
example, the data included behavior/body language, verbal protocols, emotional output,
movement, choice of props, responses to the post-session questionnaire, etc. Spreadsheets
were made to organize the data. The purpose of organizing all the data consistently was to find
where there appear to be threads of similarity and difference between the four methods.
Some of the data comes directly from the people who participated in the study. The postsession questionnaire graded the experience of each method from the perspective of the people
who were engaged in the activities. When a person reported that a method was "creative" or
"collaborative" on their post-session questionnaire, this impacted the method's rating of
creativity and collectivity. On the other hand, when it was reported that an activity made one
feel "self-conscious", and "uncomfortable", this negatively impacted that given method's score
for creativity and collectivity.
Results
The following summaries detail the threads of insight arising from a comparison of the data
obtained from one method from the next.
Focus Group
The focus group method evoked:
• A personal/individualistic kind of telling
7
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• Mostly telling about personal futures
• Present to long-term futures
• Mostly realistic telling
• Occasional creativity
• A medium level of fun and engagement
Assessment of movement and behavior during the focus group method showed:
• Minimal hand and body movement
• Individualistic behavior
The focus group method stimulated the highest amount of reported negative experience from
the post-session questionnaires. Descriptive words used for the "building" (exploring the main
topic) and "presenting" include: “uncomfortable”, “fearful”, “self-conscious”, “shy”, and
“differences in opinion quickly surfaced”. For all three focus group sessions (which included nine
people), the word "creative" was used in the experience reflection charts three times, and only
in focus group session two, which was indeed more creative than focus group sessions one and
three.
Image Collaging
The image collaging method evoked:
• A strong focus on community and spirituality
• Present to very long-term futures
• Mostly collective community, global and spiritual futures
• Telling set in both fantasy and reality
• Creative insights
• A medium level of fun and engagement
Assessment of movement and behavior during the image collaging method showed:
• Regular hand movement during the “making” part of the activity
• Minimal body movement
• Collective behavior
Of the nine people engaging with the image collaging method, only one negative experience
was reported from the main presenter of image collaging session one. This is perhaps because
the responsibility of being the main presenter can make one self-conscious; as sharing verbally
can feel exposing. Positive experiences described for image collaging during the "building”
(exploring the main topic) and "presenting" parts of the method include: “collaborative”,
“meditative”, “engaging”, “creative”, “visual”, “stimulating”, “fun”, and “confident”. The words "fun"
and "creative", both used five times, describe the "exploring the main topic" and "presenting"
parts of first-round image collaging sessions.
Sandquery
The Sandquery method evoked:
• A strong focus on the personal and the spiritual
• Representations of past, present and future
• Present to long-term futures
• Collaboration during both the making and telling parts of the activity
• Telling set in both fantasy and reality
• Creative insights
• Story as the main style of telling
• A high level of fun and engagement
8
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Assessment of movement and behavior during the Sandquery method showed:
• Regular hand movement during the “making” part of the activity
• Minimal body movement
• Collective behavior
One of the people in Sandquery session two reported that he felt "self-conscious" during the
"presenting" part of the session. Words used to describe Sandquery during the “exploring the
main topic" and "presenting" parts of the first-round Sandquery session include: “visual”,
“creative”, “interesting”, “stimulating”, “collaborative”, “fun”, “exploratory”, “finding-language”,
“happy”, and “engaging”. During the "exploring the main topic" and "presenting", the word "fun"
was used five times to describe these parts of the activity. "Creative" was used six times to
describe the latter two stages of the first-round Sandquery sessions.
Enactavision
The Enactavision method evoked:
• A strong focus on the personal and the spiritual
• Representations of past and future
• Expressions of very long-term futures
• Collaboration during both the making and telling parts of the activity
• Telling set in fantasy
• Creative insights
• Story as the main style of telling
• A high level of fun and engagement
Assessment of movement and behavior during the Enactavision method showed:
• Active hand and body movement during the “making” part of the activity
• Less active hands and body during the “telling” part of the activity
• Collective behavior
People reported that the Enactavision method evoked a positive experience, as there are no
negative descriptions from any of the nine people in the three, first-round sessions. Words used
to describe the "exploring the main topic" and "presenting" parts of the Enactavision method
include: “collaborative”, “stimulating”, “complex in an exciting way”, “fun”, “creative”, “freeing”,
“confident”, “engaging”, “expressive”, and “proud”. During the "exploring the main topic" and
"presenting" parts of the three Enactavision sessions the word "fun" was used six times and
twice with an exclamation point after the word, "fun!". "Creative" was used five times to describe
the "exploring the main topic" and "presenting" parts of the three Enactavision sessions in the
first-round.
The collective creativity of these four methods is compared visually in Figure 9:
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Figure 9: Levels of creative and collective behavior across the four methods

Of the four methods compared in this study, the focus group method evokes the least amount of
collective creativity. The image collaging method evoked more creative results than the focus
group, but was about the same as the focus group in terms of collectivity. The Sandquery
method evoked more creative kinds of telling than the focus group and image collaging
methods. The creative telling of Sandquery sessions were often generated collectively, as
evidenced by team members finding shared meaning and expressing the meaning through
collaborative quotes. The following is an example of a collaborative quote from Enactavision
Session Two. In this group of three, two group members collaboratively describe part of the
virtual scene created. Female 1 said: “And the compass represents...” Male 1 expands on
Female 1’s idea by saying: “She can go anywhere...” Female 1 then completes the thought by
adding: “…The fact that space and time have been collapsed into one thing.”
The Enactavision method ranked as the most creative and most collective of all the methods
compared in the study. This is due to the creative telling of the Enactavision sessions that were
usually generated first through collaborative making, which established shared meanings within
the virtual scene. According to this comparative study, dynamically moving one's body while
problem-finding and problem-solving in a group appears to enhance both creative abilities and
collective behavior within a group.
Which methods may or may not open up channels of creative expression? It seems there is a
relationship between having access to objects, space in which to move one’s body, and creative
expression. The ability to manipulate objects with the body via movement seems to impact
collective creativity. A guess as to why objects and interaction impact a group’s ability to be
collectively creative rests in finding and assigning shared meaning in space and for objects that
everyone in the group can understand. When people have the opportunity to make and enact,
relationships between different concepts can develop visually, spatially and kinesthetically.
Through the interaction of shared meanings, a group is more able to make new and original
connections and is more able to be collectively creative together.
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Implications
If your aim is to get a group to be creative together and imagine the new, this study suggests
methods that use “enactment” as the lead activity are most appropriate in the front end of the
design process, or pre-idea space. During the earliest stages in the design process, using
enactment as the lead activity is ideal because “the focus is on understanding and exploring
experience” (Sanders, 2013).
Collecting, analyzing and reporting on people's experience while engaged with the four methods
compared in this study verify the findings. The focus group method seems to be the odd one
out, evoking a less positive experience than the participatory methods. This confirms the fact
that the combination of enough space to meaningfully move one's hands and body as well as
access to objects and various materials impacts one's creativity in a group. Interaction with
objects may increase collective creativity due to a group of people collaboratively making,
telling, and enacting with objects of shared meaning. It is also clear from the experience
reflection charts that the participatory methods are more fun than the focus group method.
Traditional focus groups have been used and will continue to be used for design research
because they’re an efficient and cost-effective way of including various stakeholders throughout
the design process. The focus group method provides a stage for the expression of an
individual’s personal opinions, goals, hopes and fears. However, as a researcher in the front
end of the design process, if one intends to host a focus group to brainstorm new, creative and
innovative ideas that will delight and surprise a client, the results of this study suggest that what
people choose to creatively express via the focus group method is limited.
What about the three participatory methods? Image collaging is a great way to get people to be
creative both independently and together. The image collaging sessions in this study evoked
some collective creativity even though much of the behavior throughout the session appeared to
be more individual than collective. People shared big dreams via the image collaging method;
and with colorful images, paper and words set in place after the “making” part of an image
collaging session, the team collaboratively described each part of the collage very passionately
but sometimes minimally and cryptically.
Sandquery is a great way to get people to tell stories about the past, present and future. If little
is known from the people side of a design issue or problem, Sandquery, or other visualkinesthetic methods may be a good choice, as Sandquery was the most verbal of all of the
methods explored in this study. For whatever reason, people were most comfortable telling,
iterating and elaborating again and again collectively using the Sandquery method. This is
evidenced by the very long transcripts from each Sandquery session. Sandquery gets people
thinking and talking collectively.
Enactavision, as the most experimental of the methods compared, renders some interesting
implications that may be of use to other exploratory design researchers who experiment with
embodied virtual tools and methods. People involved with the Enactavision sessions listed few
problems and opportunities, and the transcripts are extremely short. However, Enactavision is
highly collective and evokes more clear examples of creativity than the other methods
compared in this study. More testing is needed to validate this result, as the participant pool was
small. Interestingly, Enactavision led people to tell stories that were set in the very, very distant
future. All the stories were more fantasy-based than reality-based. Very-long term future
scenarios could be valuable because as Sanders and Stappers suggest in their book, “Design
involves imagining and creating new life situations for people in circumstances that have never
been experienced before” (Sanders & Stappers, 2012). Enactavision gets one's mind and body
working on the same task and evokes pretending and enacting. In so doing, the Enactavision
method can host physical interaction combined with collective behavior and, in turn, inspire
collective creativity.
11
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Next Steps
Of the four methods in the study, the findings and results of Enactavision elicited very unique
responses from people: the brief telling activities were set in the very distant future, the content
was highly spiritual/metaphysical, all while being very collective both in terms of behavior and
creativity. Why Enactavision evoked such different kinds of expression in comparison to the
other participatory methods in this study is unknown. Both the full-body immersion within a
space and using a virtual environment are unique characteristics of Enactavision relative to the
other design research methods that were investigated. So a conclusion cannot be made as to
which characteristic (i.e., virtuality or full-bodied motion) was most influential on the unique type
of expression.
The use of physical tools has been explored, but research about virtual tools and environments
are wide open. Another possibility to consider for continuing this research could explore people
making their own virtual objects and then enacting with and telling about the virtual objects.
Further research about the interesting cross-space between tangible and virtual objects could
be further explored by virtually mapping images onto tangible objects or within physical space.
Another study could investigate what method, or lead activity: making, telling or enactment,
might be most appropriate according to the type of problem or to meet the needs or goals of a
project. This kind of study would be able to provide guidelines for other researchers and begin
to share why and when to use methods both hypothetically and in practice.
The next steps for this research might also involve the exploration of how to use the results and
insights from all forms of generative design research method activities responsibly. By
envisioning the future emotionally, honestly, and expressively we can begin to weigh the pros
and cons of so many advances in technology, science and spirituality that are on the verge of
being reality. By speculating about the future before we actually “get there” we can first be
confident that the benefits outweigh the risks.
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Abstract
Visual messages are pervasive throughout modern societies, being continually disseminated
and consumed through various channels, such as portable communication technologies,
computers, television and print. Visual communication designers are tasked to create and
produce highly perceivable and meaningful visual messages that populate these visual
channels, but lack the science-based tools to ensure their designs are effective before they are
disseminated. A set of visual communication design criteria and tools, aimed to increase design
research effectiveness, will be derived through research focusing on three communicationrelated disciplines, including perception psychology, data visualization, and semiotics. These
criteria and tools will then be applied to case studies of web- and print-based visual
presentations to study their viability as research tools. This paper asserts that various
disciplines outside visual communication design can contribute to the development of useful
design tools, that, through further research, could potentially offer visual communication
designers and researchers a comprehensive design research, and design practice, toolkit.
Keywords
Visual communication design; perception; meaning; semiotics
Visual communication plays a dominant role in culture and society. Communicators employ
information technologies (IT) to send their visual messages over global networks, aimed at
information receivers, and consumed on desktop computers, laptops, tablets, telephones,
televisions, newspapers, magazines, reports and books. Visual communication designers place
text, images and graphics into forms meant to be consumable by information users. They
produce magazine layouts, websites, online and print publications, exhibits, corporate reports
and various other communication vehicles. They employ modern technologies to produce their
work, but their discipline is also concerned with aesthetics and craft, such as typography, colour
and composition.
Society has a huge investment in visual communication design, as it constantly creates,
transmits and consumes the visual output of communication designers. The efficiency in which
these messages are transferred is therefore critical; the effectiveness of messages once
received, is also critical. In order to ensure the value society places on communication, the
discipline of visual communication design needs to apply science and research to what has
traditionally been seen as their craft, and to develop research-driven theory and practice.
The aim of this interdisciplinary research is to apply existing communication-related theories,
researched through three distinct disciplinary perspectives, to a visual communication design
scenario. Tools derived from each discipline, will be applied to the design scenario through case
studies to see if they are effective. Specifically, effectiveness will be analyzed through the
psychological perceptibility of the case study information; the adherence of each subject to data
1
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visualization principles; through the quickness of data communication and degree of meaning
generated by the case study subjects – analyzed through a semiotic approach, and whether
triangulation of the findings informs the research.

Visual perception and meaning
Visual perception has been studied over the last 50 years by psychologists such as Rudolph
Arnheim (1974), Julien Hochberg (Gombrich, Hochberg & Black, 1972) and currently, by Colin
Ware (2013). Text perception research produced many studies, including Miles Tinker’s (1963)
psychology-based text legibility research. Jacques Bertin (1983) explored design principles in
data visualization and cartography, and the statistician Edward Tufte (2001) developed theory
within data visualization and information design. The challenge for visual communication design
was that little research had come from a visual communication design perspective, been
researched within its parameters, or adopted by its practitioners. The contribution of visual
perception research on visual communication design is still somewhat uncertain, yet the field of
visual communication design would benefit by knowing how perception theories can be used for
design research and which ones inform the process of design creation.
Charles Sanders Peirce and Ferdinand de Saussure were two founders of semiotics – the study
of meaning (Chandler, 2013) – prior to, and around the turn of the 19th century. Semiotics
developed through the 1900s, with strong contributions from theorists such as Roland Barthes
(1967), and through the development of instruments like the semiotic square, Algirdas Julien
Greimas’ (1987) tool for analyzing meaning. In the 1990s, Jean-Marie Floch (2001) used
Greimas’ semiotic square to research and establish meaning within marketing campaigns, yet,
visual communication designers, who were often not involved in the creation of the content that
populated their designs, failed to adopt these theories and tools. As important participants in the
communication process (Kress & van Leeuwen, 2006), visual communication designers should
reconsider their role in the development of meaning, and the development of design tools that
enhance their ability to do so.

Methodology
Design criteria sets were derived through researching various disciplines that could potentially
contribute to visual communication design theory. Three specific areas were deemed
promising, including the cognitive psychology principles of Colin Ware, data visualization
principles of Edward Tufte, and a semiotics analysis tool of Algirdas Greimas (as employed by
Jean-Marie Floch). Each set of criteria was applied to 20 case studies, and the scoring was
done by the researcher, with the goal of gathering and developing suitable criteria for future
visual communications design research approaches. For multiple evaluators to participate in
similar research, it would be necessary to train each participant in the theory and application of
the theory and design tools deemed effective by this initial research phase.
The 20 case studies were not conducted as usability tests. The goal was to discern which, if
any, interdisciplinary theories could be practically applied by visual communication designers or
researchers, to analyze or heighten visual communication design effectiveness.
The criteria sets were applied to case studies of online and print-based corporate, at a glance
presentations. These are succinct corporate overviews that are visually conveyed, graphically
and textually, often forming introductory, context-setting sections of corporate annual reports (E.
Wyatt, personal communication, March 14, 2013), but may also exist as succinct, stand-alone
presentations.
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A semi-purposive sampling was taken based on the Google web search parameters of at a
glance, annual report, public annual report, and public at a glance, used in both search and
image modes. The at a glance presentations needed to meet four criteria based on expert
interviews, and the researcher’s goal to maximize diversity in the samples. The first criterion
was that there had to be an equal amount representing public and private organizations, which
have different types of stakeholders and communication requirements. Traditionally, the private
sector has produced more, and better at a glance presentations (E. Wyatt, personal
communication, March 14, 2013). Secondly, they had to represent both on-line and print at a
glance presentations, which are both currently in common use. Thirdly, they had to use a
combination of text and graphic, or text, image and graphic, as the three experts interviewed
stated that a multimodal design approach was preferable, so text-only at a glance presentations
were rejected (L. Brière, personal communication, March 18, 2013; G. Larkin, personal
communication, March 4, 2013; E. Wyatt, personal communication, March 14, 2013). The fourth
criterion was that each presentation should be from a distinct business area, to ensure diversity
of the examples. This was achieved for the private sector at a glance presentations, but proved
impossible for the public sector ones, as there were too few available to choose distinct areas of
business. Finally, a total of 20 presentations were collected, 10 of which came from the private
sector, and 10 public sector presentations.
The 20 at a glance case studies are listed below:
1. University of Notre Dame Center for Social Concerns
https://socialconcerns.nd.edu/annualreport/2011/index.php/at_a_glance/
2. The Ottawa Hospital
http://www.worldclasscare.ca/en/at-a-glance/
3. Texas Tech University
http://www.ttu.edu/administration/president/ar/
4. NSERC Investment Dashboard
http://www.nserc-crsng.gc.ca/db-tb/index-eng.asp
5. Telefilm
http://www.telefilm.ca/rapport-annuel/2011-2012/index-en.html
6. Green Alliance (pdf)
http://www.green-alliance.org.uk/greengrowth_GermanyUK/
7. University of South Wales (UNSW) (pdf)
https://newsroom.unsw.edu.au/publications/annual-report
8. Chicago Foundation for Education (pdf)
http://www.cfegrants.org/donors/annual-report/
9. iCord Health Research (pdf)
http://icord.org/news/2012/11/icords-annual-report-is-now-available/
10. HIM Trademark & Design (pdf)
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http://oami.europa.eu/annualreport2010/html/en/ataglance.html
11. Kier
http://www.kier.co.uk/ar2011/overview/kier-at-glance.html
12. Benesse Holdings
http://www.benesse-hd.co.jp/en/ir/ar2012/finance.html
13. Bank of Montreal
http://www.bmo.com/ar2011/glance-who-we-are.html
14. Sysco
http://www.sysco.com/investor/Online Annual2012/sysco-at-a-glance.html
15. Tesco PLC
https://www.tescoplc.com/files/reports/ar2012/index.asp?pageid=15
16. Waggener Edstrom (pdf)
http://waggeneredstrom.com/we-at-a-glance/
17. Vodophone 2011 (pdf)
http://www.vodafone.com/content/index/investors/investor_information/annual_
report.html
18. AstraZeneca 2011 (pdf)
http://www.astrazeneca.com/Investors/Annual-reports
19. DCC 2012 (pdf)
http://www.dcc.annualreport12.com/
20. Canadian Tire 2012 (pdf)
http://corp.canadiantire.ca/EN/INVESTORS/FINANCIALREPORTS/Pages/AnnualReports.aspx
Criteria sets and tools
The mathematician and perception psychologist, Colin Ware, discusses what he calls
“preattentive cues”, which are visual stimuli that we perceive immediately without effort. The
benefit that preattentive cues offer visual designers, is that they are naturally experienced at a
glance, and therefore are appropriate techniques for constructing immediately perceivable
visual displays (Ware, 2013, p. 153-156).
A 16-item list of preattentive cues containing 11 kinds of contrasts of form, three kinds of colour
contrasts, the contrast of movement and contrast of two dimensional position, were listed.
Statements, such as variations in shape help to create visual distinction, and, hue changes help
to create visual contrast, covering each preattentive cue, were stated as Likert items, allowing
the to select seven steps between strongly disagree, and strongly agree, which were recorded
and analyzed. This criteria set measured the use of immediately perceivable variations in
visualized information.
The second case study criteria set was based on the data visualization theories of Edward
Tufte, derived through three of his books, The Visual Display of Quantitative Information,
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Envisioning information, and Visual Explanations. Tufte’s concepts of perception and graphic
meaning relate to the design of summary graphic displays. Tufte’s concepts cover various
aspects of data visualization best practices, usually combining several design concepts into an
overarching principle. A 10-element list of design principles was derived, – an example of which
is Tufte’s (2001) concept of data density. Tufte’s data density quotient is represented by the
number of data entries within a data graphic, divided by the total area of the graphic, where the
goal is to have a high amount of data within a prescribed area.
Statements, such as data-density is high, representing each of the 10 design principles, were
stated as Likert items, allowing the researcher to select seven steps between strongly disagree,
and strongly agree, which were recorded and analyzed. This criteria set measured the degree to
which specific data visualization best practices were used in each visual presentation.
The third measurement instrument was based on Jean-Marie Floch’s use of the semiotic
square. The semiotic square, originally conceived by Algirdas Julien Greimas, deeply explores
the meaning of ideas or things, by stating their qualities in relations of contrariety, contradiction
and complementarity. We can think of the semiotic square as a device which enables a
semiotician to create and encapsulate a discussion regarding a given topic or situation and
ultimately to understand its meaning (Greimas, 1987; Floch, 2001).
If we were to analyse the meaning of “good”, we must also consider its opposite – “bad”. This
kind of relation is known as a “semiotic axis” and specifically, this axis is one of contrariety. As
shown in figure 1, Greimas places this (type of) relationship of contrariety along the top
horizontal axis of the square (Greimas, 1987; Floch, 2001).

Figure 1. The semiotic square (Adapted from Floch, 2001, p. 22).
Meaning is not conveyed simply. Something may be good or bad, but a situation may also be
“not bad” instead of “bad”. Likewise a situation may be “not good” as opposed to “good”. These
are relationships of contradiction and Greimas depicts this type of relationship along the
diagonal axis of the square (Greimas, 1987; Floch, 2001). Due to Greimas’ locations of the
relationships of contrariety and contradiction a third relationship emerges between the vertically
opposed pairs in the square (such as a situation that is “not bad”, while not being “good”). This
is the relationship of complementarity (Greimas, 1987; Floch, 2001).
Shown in figure 2, the semiotic square used in the at a glance case studies was set up in a
general manner based on observations of the various at a glance presentations, then the
performance of each at a glance was compared and contrasted within the square’s matrix of
meaning. The metaterms, shown top and bottom, far left and far right (Hébert, 2013), described
the aspects of the at a glance presentations that the case studies would actually measure –
speed of understanding, and depth of meaning – measuring the degree to which each at a
5
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glance presentation achieved its goal of communicating its particular message quickly and
effectively.

Figure 2. The semiotic square constructed to analyze the 20 at a glance presentations.

Case studies
Discussion of interdisciplinary case study research

Figure 3. Case study two-step framework: data collection and data processing.
Figure 3 describes the 2 main steps of the case study research, where the 3 sets of criteria
were used to analyze the 20 at a glance presentations, then the data from the analysis was
processed and consolidated.
Each of the 20 at a glance presentations was first analyzed using the Ware criteria and each
criterion, if used, was given a score and recorded. Figure 4 shows an example of the Ware
scores for design #2, an eight-page online at a glance.
6
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Figure 4. Application of the Ware scoring system to an at a glance design.
Each preattentive cue was judged by the proficiency of its use, but only when it was used. In
figure 4, shape scored five, which was positive, but not higher as the use of shape was barely
informational, but mostly aesthetic. Colour hue scored three, which was negative, as only one
colour was used, and not used to highlight information effectively. Two-dimensional position
scored two, which is quite negative, because all key information was set in a single text column
and changes in two-dimensional position were not used to highlight key information.
Table 1 lists the Ware system scores for design two. The preattentive cues are listed 1-16 on
the left. On the right, the data is presented in bar charts, with the fine green line (neither positive
or negative score) dividing the positive and negative scores. The median of the scores was
calculated and superimposed on the bar chart. The median quickly indicates whether the design
has a positive or negative average (median) score
Table 1. Ware system scoring for design two
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By looking at the list and the bar chart scores, the most and least effective preattentive cues are
highlighted. The chart identifies which preattentive cues are unused in the design solution.
Analyzing design #2, the slightly positive effects of shape and spatial grouping were
overshadowed by the poor use of size contrasts and two-dimensional position.
The 20 at a glance presentations were then analyzed using the Tufte system. Figure 5, shows
the Tufte scores for design #12, a six-page online at a glance.
In figure 5, all charts on the six-page online at a glance were very clear, so chartjunk scored six,
which was very positive (meaning there was little chartjunk). The use of colour to distinguish
business lines of the company was consistent throughout, scoring six, while data density scores
were somewhat lower, but still positive, scoring five.

Figure 5. Application of the Tufte scoring system to an at a glance design.
The Tufte system table for design #12 is shown in table 2, and it shows similar clarity to the
Ware tables for making comparisons and clearly distinguishing which Tufte data visualization
principles were used poorly, used well, or not used at all. The median shows that this design
has a highly positive score, as none of the design concepts were used poorly.
Table 2. Tufte system scoring for design 12
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The 20 at a glance presentations were then analyzed using the Floch semiotic square system.
For this system, there were only two criteria for each at a glance presentation (communication
speed and amount of meaning conveyed), but each was collected twice, as the research was
done for one-minute viewings of each of the 20 at a glance presentations and a day later, it was
done again, with five-minute viewings of each at a glance presentation. This was done to
acknowledge the different kinds of readers of this type of information, and that some readers
spend little time and scan quickly, while others read every word (E. Wyatt, personal
communication, March 14, 2013). Each of the of the 20 at a glance sections were viewed for the
specified time period, and the researcher recorded a qualitative score for speed (ease of
information access), and meaning (what was learned about the organization).

Figure 6. Application of the Floch scoring system to an at a glance design.
As seen in figure 6, design #7 made a strong impression within one minute, but the information
was too detailed for quick, overall understanding. When viewed for five minutes it was easy to
acquire all the information and complete the overall impression.
The Floch semiotic squares for design #7 are shown in figure 7, and immediately indicate
overall effectiveness scores. The tendencies toward the top of the square indicate more
meaning and toward the right side, more ease and speed in acquiring information. When
comparing the squares, the tendency toward the upper right of the squares indicates a superior
at a glance presentation, and towards the lower left, an inferior one.

Figure 7. Floch system scoring for design seven
9

811

The Floch system described the behaviour of the complete presentation, while the Ware and
Tufte systems described how well their perception or design principles performed, but not how
well the overall presentation performed. To judge the overall effectiveness of the Ware or Tufte
scoring, the median had to be located. It is therefore interesting to note that the overall ratings of
the separate systems reported similar results, suggesting that the medians of the Ware and
Tufte systems may have indicatedat a glance meaning.
Analyzing and comparing the three systems
The Ware data did not directly measure the overall effectiveness of each at a glance
presentation, but identified the number of preattentive cues being used, and proficiency of use.
The data suggested that the higher scoring presentations were using visual perception tools to
better communicate their messages.
Table 3. Ware system at a glance scores

In table 3, the data indicates that using more cues does not always increase the median score,
although Ware states that redundant coding can have a cumulative effect, if not always 100
percent additive (Ware, 2013, p. 159). Table 3 suggests proficiency of use was much more
critical – that the design challenge was to use preattentive cues well.
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Table 4. Ware system preattentive cue scores

In table 4, the bar charts on the left describe the credibility of the preattentive cue median, as a
higher amount of use of a particular preattentive cue means more dependable data. When there
is little or no use (see scores, for cue numbers 8-11), it either means that the preattentive cue
was not a valid design tool, or that the designers had not leveraged a potentially valuable design
tool.
The box and whisker plots depict the Likert scale values, with the middle value (four) highlighted
with a coloured rule. The box and whisker plots show the high and low values for each at a
glance presentation. The box depicts the first and third quartile value spread, and the median,
which is the thick coloured line, may be considered the actual score.
The graphic meaning conveyed by the plots was informative, showing the complete range,
average range (interquartile range), and the median (actual score). It was immediately evident
which presentations performed well and which did not. The interquartile range informed the
viewer of score variations, meaning either that some preattentive cues were being used well,
while others were not, or that the quality of use was consistent. The median scores for the
preattentive cues showed little variation, with half scoring five (better than average). Some, such
as four and 12, show highly consistent quality of use, while others, such as five and 16, show
inconsistent quality of use.
At the bottom of each table, the medians for each column were listed. It was interesting to note
that the medians for both tables were five, meaning somewhat better than average. This
indicated that the presentations used Ware’s preattentive cues to a higher than average level, or
that the scores were skewed high by the researcher, or both.
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Table 5. Tufte system at a glance scores

Table 6. Tufte system design principle scores

The Tufte system followed the same format as the Ware system. Table 5 shows the at a glance
scores, based on Tufte’s 10 design principles. When used, the principles were scored one to
seven reflecting their degree of effectiveness. Table 6 shows the scores for each separate
design principle.
The Floch system did not require data processing as each at a glance produced only four data
elements. The semiotic squares, at the left of table 7, read easily and quickly, and are easily
read when reproduced in the table at a small size.
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Table 7. Floch system at a glance scores

Table 7 presents the one-minute and five-minute scores for meaning and speed, and to the
right, lists the median figures for meaning (M), speed (S), and the average of meaning and
speed combined (MS). It was noted that combining a score of meaning and speed is arbitrary,
and may have resulted in less meaningful data, especially when a low meaning score was
averaged with a high speed score, or vice-versa (see table entry for at a glance #8), although
this did not occur often. The bar chart on the right side of table 7 plots the median value for
meaning between one and five minutes, and the median value of speed between one and five
minutes. The coloured bar represented the average of meaning and speed combined, and may
be seen as the final score, although it may be preferable to think of the Floch figures as a
separate final meaning score and a final speed score for each presentation, and ignore the blue
bar. As the data sets were not interpretable as box and whisker plots, they were plotted as
double bar charts. The origin of each bar is the centre, which corresponds to having neither
speed or slowness, nor high or low meaning. The length of each bar corresponds to how well or
poorly each presentation was scored.
13
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Figure 8 shows the graphic plots for each of the 20 at a glance presentations, and a combined
plot on the right directly compares the median scores of all three systems. Although each
system measured a different set of criteria, there was some correlation between the three,
which was not expected. For example, in only one of the 20 presentations (#8) did the meaning
scores from the Floch system have a positive or negative score with no correlation with at least
one of the other systems. Under further scrutiny, looking at the Floch system results for
presentation #8, this occurred because the Floch speed score was very high, as the meaning
score alone was negative.
The fact that there was a high degree of correlation may have substantiated that good use of
visual perception tools helped to convey meaning and increased the speed of understanding,
although the extent of the study was too limited to definitively draw these conclusions. What it
did convey was that, with this degree of correlation, each system was tending towards similar
measurement results, and therefore it was possible that these tools were indicating which at a
glance presentations were effective and which were not.

Figure 8. Ware, Tufte, and Floch system consolidated scores
Summary of findings
The Tufte and Ware criteria gave clear, comparative results and exposed where preattentive
cues and data visualization concepts were being used well, poorly or not at all. The Floch
criteria gave comparative results on at a glance meaning and speed of information transfer, but
did not describe the specific attributes contributing to positive or negative scores. Floch’s
14
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system would ideally be supported by a system similar to the Ware or Tufte system to inform the
researcher on what specific design attributes were being used well, poorly, or not at all.
All three systems could be used very quickly, and the basic analysis of a single design could be
done in a few minutes. Complex research and comparisons between large sets of designs took
longer. There was some indication of specific criteria from the Ware system (such as blurring)
and the Tufte system (such as the use of small multiples) that may be dropped from a final
criteria set. There were also various criteria that were confusing, or that seemed too similar,
which may require simplification or clarification for development of a final criteria set.
As shown in figure 8, it was immediately apparent that there was correlation between the
systems, and this may mean they have mutually substantiated the case study findings to some
degree. It may also mean that good perception design skills enable meaning to be conveyed, or
conversely, that when meaning is conveyed, it is usually supported through easy perception.
Although the case study research was limited, it suggests that the design criteria can be used
effectively as tools for visual communication design research, as long as the principles are
clearly understood by the designer doing the testing.
Limitations
The research represented an initial step in designing research tools, and exploring the feasibility
of adapting criteria and tools from various disciplines outside visual communication design to
use as visual communication design research instruments. As this required an in-depth
knowledge of the theory, principles and tools being applied, it was necessary for the researcher
to perform the case studies. Another limitation was that the study only indicated that the
selected design criteria sets and tools could be developed, and had potential use, but did not
consider a comprehensive selection of disciplinary theory from every communication-related
discipline, or ascertain which ones were the most and least effective.
Future research
Further research should be conducted with the criteria sets with design students, professional
designers or other communication professionals to research their effectiveness. More research
should be done to evaluate the effectiveness of the visual design criteria and tools used in the
study, and to research other communication-related disciplines with potential value to visual
communication design. Visual communication designers could be approached to test the
usability of the design criteria in actual design projects. This process could be mutually
beneficial to design research and the field of design practice, and lead towards the integration of
valuable interdisciplinary communication theories into visual communication design.
The value of these interdisciplinary theories to design education should be researched. One of
the issues made clear within the case studies is that prior knowledge of the various theories is
required to properly use the criteria and tools. This suggests that an educational setting could
offer the theory instruction and oversight required to enable students to properly apply the
criteria and tools to design generation and research.

Conclusion
In general, the findings indicate that there is existing theory from other disciplines that can
cross-pollinate the field of visual communication design. Various theories were applied to initial
design research with promising results. The case study findings indicate that theories from the
communication-related fields of perception psychology, data visualization and semiotics can be
used to develop effective visual communication design criteria and tools. The case study
15
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findings also suggest that in order to establish visual meaning, attention must be focused on
perception-enhancing design approaches.
The initial findings indicate that design effectiveness can be measured, but to use the
measurement criteria and tools, it requires that the researcher, or designer, understands the
theories behind them. It is therefore, necessary to build awareness within the community of
visual communication design educators, practitioners and other communication professionals, of
these findings, and to develop more interdisciplinary research that can inform the discipline of
visual communication design, and subsequently, lead to the development of a comprehensive
design, and design research, toolkit.
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Abstract
In the early stages of designing domestic, ubiquitous computing applications, gaining
users’ descriptions of how new technologies can shape their futures can be an effective
way to collect credible design ideas and to understand users’ personal values and social
settings. We present two kinds of tools for empowering users to verbalize their own needs
with metaphoric expressions of technologies, 5Senses Cards and Technology Type cards.
Those tools are suggested as aids for the user inquiries in the field aimed at needs
identification. We tested those tools in 6 homes and found empirical evidences which
suggest that 5Senses Cards could encourage users to explore ubiquitous computing
application ideas in two different perspectives, augmenting the environment and extending
their bodies to the environment. We also found that Technology Type Cards could help
the users focus on the experience of technology that they would find desirable rather than
on the technical mechanisms. The potential of our tools as icebreakers and the pitfalls in
using metaphorical expressions of technologies are discussed.

Keywords
Design Tool, Field Interview, User-Centered Design, Ubiquitous Computing, Smart Home

Introduction
Obtaining proper data for understanding potential users’ personal values and social
settings is critical in discovering credible ideas in the early stages of designing smart
home applications, but there are difficulties. Probe studies (Haines et al., 2007) rely on the
subjective interpretations of designers and developers (Schmidt and Terrenghi, 2007).
Technology-driven approaches are costly and do not guarantee that we can learn from the
failure (Lee et al., 2010). Due to the privacy issues, observation methods have limitations
in the field (O’Brien and Rodden, 1999). Context-aware systems so far are not considered
to be a prominent solution (Davidyuk et al., 2009).
Some of the existing studies in the field of HCI (Human-Computer Interaction) suggested
alternative means to obtain more credible ubiquitous computing application ideas in the
early stages of design by engaging users in the design process. Lim et al. (2013) and Lee
et al. (2010), in their discovery-driven prototyping approaches, engaged users as the
subjects to discover application opportunities. They believed that if designers provided
users with a prototype whose function is clear but the purpose of which is not specified,
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the users would find out the best usage of the prototype for themselves. Davidoff et al.
(2007), in their Speed Dating method, engaged users as the subjects of validating initial
ideas and revealing further requirements for development. In the first step of Speed
Dating, i.e. Need Validation, users evaluate and comment on the scenarios that designers
and developers have created. Stromberg, Pirattila, and Ikonen (2004) explored how
designers could build better understanding of users while enacting scenarios with the
users in their interactive scenario method.
Such user-centered design methods are gaining importance as we deal with social
settings and personal values in a variety of use contexts when designing ubiquitous
computing applications. Our particular focus is on the users’ verbalizations of their needs.
We have often encountered situations in which users need to talk about how they utilized
new sensor technologies and new information acquired from those sensors in our
previous user studies (Lee et al., 2010). Similarly, in the case of Coutaz et al. (2010),
using the DisQo method, researchers engaged users in imagining and verbalizing how the
products in their home environment could be augmented to provide new services.
Furthermore, users’ descriptions about their own needs could help us to understand their
values, social settings, and potential needs, which are valuable for identifying ubiquitous
computing application opportunities in the early stages of design.
While listening to users could be beneficial, their understandings of technologies
sometimes become a hurdle in user studies. Bossen et al. (2012) reported that their
participants had hard times distinguishing among research prototypes and operational
products, and understanding that technologies are a means of realizing contents. Aarhus
et al. (2010) stated that elderly people’s conceptions of technology were limited to
stationary computers, which keep them thinking that every computer is difficult to use.
When we are dealing with domestic ubiquitous computing, in which various technologies
are applied, such issues could be even more significant. Therefore, overcoming the
technological barrier and empowering users to talk about their own needs is an option
worthy of exploration.
In this paper, we propose two card-typed tools for supporting users’ verbalization of their
needs for technologies. Our core strategy was to provide them with the metaphors that
can represent ubiquitous computing technologies and can be easily understood by them.
We named our tools 5Sense Cards and Technology Type Cards, and we originally
designed them as aids for field interviews. We present our user studies in the field for both
tools.

Case 1: 5Senses Cards
5Senses Card is a tool for supporting users’ verbalizations of their potential needs for
sensor technologies in the smart home environment through the metaphors of five human
sensing organs (eye, nose, mouth, ear, and hand). Those five metaphors represent
various sensing devices and technologies that can be used in the smart home as
exemplified in Table 1.
5Senses Card kit consists of post-its and small stickers. Each sticker symbolizes one of
the five human sensing organs as shown in figure 1.
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Why Five Senses Metaphors
For several reasons, we expected that the sensing-organ metaphors could be effective
vocabularies for users’ descriptions of their imaginary smart homes.
First, people experience the world with their own sensing organs. Thus, people in general
already understand the functions of each sensing organ intuitively. This can make user
inquiries more efficient by saving the time that would otherwise be needed for informing
users about the new technologies that researchers try to explore.
For this reason, we intentionally did not include the sticker that represents the brain to
help the users focus on illustrating the experience of technology rather than on thinking
about technological components and mechanisms; in everyday life, we are not usually
conscious of the existence of our brains nor of how sensory data are processed to create
meaning.
Second, sensing-organ metaphors can cover a rich set of sensing devices and
technologies for ubiquitous computing systems. Each sensing organ has different
functions, which can represent different technologies. Furthermore, the full functionality of
each sensing organ cannot be explained by a single device or technology; it is, rather, a
complex. For example, hands can detect temperature, pressure, texture, movement, and
humidity to some degree. However, as stated previously, people naturally understand
what hands can do. Thus, using those 5 sensing-organ metaphors could be an efficient
way to express a number of technologies.
Sensing Organ
Eye
Nose
Mouth
Ear
Hand

Functions
Detecting visible
rays
Detecting smell
Detecting flavor
Detecting sound
Detecting
temperature,
pressure, texture,
movement, and
humidity

Devices & Technologies
Camera, light sensor
Sulfuric acid sensor,
ammonia sensor
Glucose tester, salt meter
Microphone
Thermometer, texture
sensor, pressure sensor,
hygrometer, object
recognition

Table 1: Five sensing organ metaphors and represented technologies.

How to Use It
Researchers visit users’ homes and explain how to use this tool; the users are guided to
move around in their house while they are imagining how their home environment (or
products) could help them if it had the function of one or several of the five human sensing
organs. When they come up with an idea, they put up a post-it and the sticker(s). They
choose the stickers according to their idea and write down what they think of on the postit. As using this tool is a part of the inquiry, it is recommended that the researchers ask
them in detail about what they imagined and why they came up with such ideas.
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Figure 1. 5Senses Card example. (Note: Mother – Telephone – When I am busy, I wish it
could tell who is calling…)

Field Trial
We used 5Senses Cards in our project which was aimed to discover new opportunities for
developing sensor-based smart home applications with ETRI (Electronics and
Telecommunications Research Institute) in South Korea.
We recruited two families with parents and two children between the ages of 6 to 13. We
chose to apply our method to this family type because multigenerational families are
expected to have a variety of needs and different levels of knowledge about technologies.
Among the subjects, only one person, the father of family 1, was a technology expert
(mechanical engineering professor). Our inquiries took about 20 minutes at each home,
and we collected 48 ideas (posts) in total.
In the following, we report three preliminary findings regarding the use of 5Senses Cards.
We present how those 5 organ metaphors, which can represent both sensors and
actuators, triggered richer explorations of ideas. We also introduce two different ways in
which the users utilized 5Senses Cards

Findings 1 – Human Organs as Actuators
Although our original intention behind using the metaphor of the 5 organs (eye, nose,
mouth, ear, and hand) was to represent sensing devices and technologies, the
participants understood those organs as actuators too; they described how their imaginary
products might act, not just sense.
The hands were described as a physically moving agent. F1_C2 (child 2 of family 1) put a
hand sticker on his baseball bat and said, “When I swing my bat, it claps its hands
because I am good.” (Figure 2). F1_C1 put a hand sticker on a sofa in the living room and
wrote, “I wish it could catch the book that I throw.” We interpret this as both children
revealing their needs for a fun and emotional experience through physical interaction with
artifacts
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Figure 2. Clapping baseball bat idea. (Note: Sungkyu [name of a user] – Bat – Because it
claps.)

Figure 3. Warning mobile phone idea. (Note: Mother – Mobile phone – When I am
shopping around or occupied with other things, I wish it would tell my child if there is
something dangerous.)

Figure 4. Talking picture frame idea.
The mouth was used to represent speakers. F1_M (mother of family 1) put a mouth
sticker on her mobile phone and wrote, “When I am shopping around or occupied with
other things, I wish it would tell my child if there is something dangerous” (Figure 3). F2_M
put a mouth sticker on her orchid pot and wrote, “It’s hard to keep up with the watering
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schedule. I wish it would say, ‘I am thirsty.’” She also put a mouth sticker on a picture
frame and wrote, ““If we (the picture and I) could talk about the situation in this picture of
that time together and the feelings we had, then I could recall those good old days”
(Figure 4). Those ideas show particular information that they value for their personal
needs.
As written in table 1, our original intention was to symbolize the sensor with the sensingorgan stickers, but the users utilized hand and mouth stickers to represent moving objects
and speakers. Eye, nose, and ear stickers were not used as actuators. We guess that
nose stickers could have been understood by the users as actuators like an air spray or a
vacuum pump since the nose is a channel for respiration. Although our primary focus was
on sensor-based application opportunities, the users’ interpretations of organ metaphors
as actuators gave us wider variety of ideas for smart home applications and richer
understanding of the possible contexts for their uses. However, it also shows that, to
prevent poorly focused idea exploration, selecting a metaphor for communication about
technologies requires careful consideration about the full range of the technologies that
the metaphor could represent.

Findings 2 – Two Ways of Utilizing 5Senses Cards: Augmentation
& Extension
We found that the participants used the 5Senses Cards in two different ways, namely
augmentation and extension. In fact, the latter was discovered unexpectedly, but we see
that those two provide distinct and valuable approaches to thinking about embedding
technologies into a home environment.
The augmentation perspective is about adding new functions to an artifact. A common
idea for both families was automatizing the devices for air-conditioning. F1_C1 put an ear
sticker on the fan and wrote, “When I say ‘it’s hot,’ I wish it would turn on automatically”
(Figure 5). In technical terms, he wanted to add speech recognition. F2_C1 put an eye
sticker on the air-conditioner and wrote, “If the air-conditioner had eyes, we might just
need to give a hand gesture to turn it on and off instead of going there.” In technological
terms, he wanted to add vision-based gesture recognition. The mothers from both families
mentioned adding the function of detecting microorganisms and bad smell in the air to the
bathroom and the kitchen. F1_M put a nose sticker on the bathroom doorframe and wrote,
“Removing moisture, stench, and fungi.” Although she used the word ‘removing,’ she said
she did not mean to vacuum clean the undesirable substances analogizing the inhalation
through the nose. F2_M also put a nose sticker on the range hood and wrote, “To detect
whether there are foods burning or bad smell.”

Figure 5. Listening fan idea. (Note: Older brother – Fan – When I say ‘it’s hot,’ I wish it
would turn on automatically.)
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Figure 6. Talking to children idea.
The extension perspective was to extend the user’s own body, putting a remote sensing
organ on an artifact that is synchronized with the one on the original human body. During
the inquiry, F2_F put an eye sticker towards the ceiling, and he said, “I want to see the
outside of the ceiling. When I come home, I really want to see the sky, and it would be
great if I could see it from inside.” He also put the mouth stickers on his children’s chests,
and he said, “I always tell them on the phone ‘I love you and bless you’… They don’t have
a mobile phone, so it (the mouth) could say those words instead of me” (Figure 6). From
his description, we can see that he considers the mouth sticker as a potential remote
agent that says the words that he says through his mouth.

Case 2: Technology Type Cards
In this section, we present another tool named Technology Type Cards. The core idea
was to provide easy explanation about the functions that a certain type of technologies
can do for provoking richer imagination from the users regardless of the levels of their
intimacy to technologies.

How to Use It
Technology Type Cards were used while the users toured their houses and shared their
imagined future scenarios with us. They were guided to redesign their future kitchen,
bedroom, and other rooms in their homes and to explain what types of technology could
be used, using 8 different Technology Type Cards. We also prepared empty cards that
could be filled out by users about any new technologies during the interview. While the
users explained the reasons for redesigning their new future homes, we could translate
their needs into uses in ubiquitous systems. The contents of the 8 different cards have
been described in Table 2:

Field Trial
The Technology Type Cards were used in our ethnographic study aimed at discovering
user needs in a ubiquitous computing home environment. We recruited 6 users in total
and visited their home environments; 2 singles and 2 married couples (Table 3).
Firstly, we asked the users to tour their homes and let them describe each space, special
objects, and activities related to the space. After that, we guided the users to imagine and
explain their future home environments with reflecting on their inconveniences or needs.
To help users to think about future technology easily, we offered Technology Type Cards.
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Technology type
title for the
designers/
engineers

Technology type explanation
for the designers/engineers

Understanda
ble technical
title for users

Understandable technical
explanation for the users

Direct contents
manipulation

A user directly operates input
contents to enter the input
signal. The connection
between input contents and
output contents is fast and
intuitive.

Operate it
directly
myself

You can directly operate
digital contents regardless
of the distance between
yourself and the digital
contents.

Everyday objects
as physical
contents and
digital contents

Input contents are mapped to
everyday objects. Output
contents reflect the physical
environment.

Digitalizing
my ordinary
things

You can digitalize your own
possessions or even your
digital contents appear in
your life.

Transformable
object as physical
contents/digital
contents

Input contents and output
contents’ methods, functions,
and shapes are changed
according to the context.

Hey presto,
change!

You can change the
functions or the
appearance of the object
as you need whenever you
want.

Augmentation
A) Modality
B) Method
C) Number of
devices

Input and output channels can
be increased in modality,
method, and number of
devices.

Add senses/
ways/devices

You can add the senses,
communication methods,
and devices on the current
devices.

Ubiquity

There is no time or spatial
limitation in the processes and
methods of input and output.

Freely using
anything
anytime and
anywhere

You can use the system or
any objects without the
limitations of time, space,
and materials.

Expansion

The space or the dimension is
expanded while interaction
occurs, so the entering of the
input and the delivery of the
output are new.

Breaking the
space and
beyond the
dimension

You can expand the space
and dimension when you
interact with your devices.

Everyday
behavior as input
process/output
process
A)Input and
output behavior
B)Self-learning

Everyday behavior of users
can be an input signal. The
output can be delivered in
users’ ordinary contexts by
self-learning or mapping to
users’ behaviors.

Wow, how
does it
know?

You can have devices that
understand your behavioral
pattern/context and offer
you suitable output.

Natural transfer of
information

An output of one device can be
natural, fast, and intuitively
transferred to other device.

Poof! From
here to there

You can transfer
Information smoothly and
naturally to anywhere you
need it and through any
channels you want

Table 2: Title and explanation of technology types for the designers/engineers and the
users
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Profile
Type
Single

Profile Detail

Male
Female
Married With Wife
couple Child Husband
No
Wife
Child Husband

Occupation
Café owner
Vocal trainer
College instructor (Culture)
Researcher (Atomic Energy)
Piano instructor
Post Doctor (Engineering)

Living
environment
Café
Flat
Apartment
Studio
apartment

User
identification
S_M
S_F
M_C_W
M_C_H
M_N_W
M_N_H

Table 3: User profile

Results
Overall, “Wow, how does it know?” card and the “Digitalizing my ordinary things” card
were used frequently (Figure 7, right). From this, we found that the representative features
of the future ubiquitous home technologies are related to automation, intelligence, and
transformation. We could see the latent needs of users with rich contexts through
interviews with Technology Type Cards. Through the use of Technology Type Cards
during the interview, we could find rich data on users’ needs quickly and in a friendly
atmosphere. Users’ suggested ideas and needs for ubiquitous home were not limited to
the object level but ranged out to the systems in various space and smart devices.
Interestingly, several users combined two or three Technology Type Cards together and
generated future home ideas even as the system perspective (Figure 8). By offering
understandable explanations of technologies to users, they could easily forecast the future
regardless of the level of technological intimacy.

Figure 7. The most frequently used card as Everyday Behavior as Input process/ Output
process (left) and Everyday Object as Physical contents and Digital contents (right)
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Figure 8. The example of idea that combining 3 technologies together.

Findings 1 – Wide Range of the Ideas Focused on the Final
Experience
By using the Technology Type Cards, we found a wide range of future home ideas from
modifying or developing users’ everyday products to suggesting new ubiquitous systems.
The idea generation was preceded while we toured the users’ home environments
separately according to the space. For instance, we toured a kitchen and asked users to
illustrate future ideas related to kitchen. After that, we toured a bathroom and let users
generate ideas for future bathrooms. Even the interview sessions were disconnected in
this way; users generated ideas that connected one space to another space or one
system to another system. Actually, users seemed to fully understand the concept of
technologies and there were no problems in applying the technologies to their living
environment with macro perspectives.
“I have been working out at the gym recently. Well, the protein powder is a convenient
(way to take in protein) but people say whole food is better, you know, so I wish my
refrigerator would know my body information according to that day’s exercise and prepare
the food I need. I will use the ‘Wow, how does it know?’ card to make it so.” (M_N_H)
Since the meanings of technologies were easily explained on cards, users understood
each technology enough and even thought about building the ubiquitous system. The
technological intimacy levels of the users varied and the notions and types of ubiquitous
technologies were unfamiliar to users. However, by providing understandable and
amusing names for the technologies, we could make users easily imagine the future even
from the system perspective. Using the Technology Type cards could be an example of
reducing the gap between users’ former experiences and new technologies that have
never been experienced.
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Findings 2 – Lack of Explanation of Processes or Methods but
Rich Scenarios
We found that ideas that users generated can be technically realized in many ways. Users
tended to omit the detailed explanation of the process or methods of the technology, but
they focused on the experiences that they were going through. For instance, one user
said that he would make the door authorize only him to enter the room in order to prevent
thieves so he would feel safe and welcome (Figure 7, left, S_M). Although he expressed
rich emotional quality of experience, he lacked of reference of technology in detail. Since
to realize this idea, many technologies, processes, and methods would have to be
applied, but there were no explanation of technical description. We could not figure out
what kinds of technical methods and processes he wanted—e.g. iris recognition—since
users only focused on their end experiences. Due to the abstract conceptualization of the
ideas, Technology Type cards may be more useful in designing a new domain space or in
exploring a new technology and its usage. If there is a project with certain fixed
technology or a detailed feature of a technology has been developed, Technology Type
cards will draw on the rich experiences and needs of users. Eventually the use of
Technology Type cards as a communication tool for the users can inspire designers and
developers to create new ideas.

Discussions
5Senses Cards and Technology Type Cards as Icebreaking Tools
In both of our user studies, our participants, even young children, verbalized their personal
needs without being intimidated by technological considerations and the feeling of “being
tested.” Sometimes our tools seemed to trigger cartoonish imaginations. This shows that
the users were comfortably engaged in the inquiries. For instance, F2_C1 put a nose
sticker on the refrigerator and wrote, “There is a nose inside of the refrigerator, and when
there are spoiled foods, the nose turns green.”
In East Asia, it is common for users to try to find the “right answer” rather than to tell their
own narratives, and icebreakers in user studies in East Asia are known to be a significant
issue (Lee and Lee, 2009). We believe our tools showed the potential as an icebreaking
tool. It needs to be further investigated which part of our tools was influential in
icebreaking specifically; it could be either the metaphorical expression of technologies or
the actions of using each card.

Label Matters
Although the 5Senses Cards and the Technology Type Cards helped the users imagine
desirable experiences of technologies in most of our cases, expressing technologies
metaphorically requires much more careful consideration than we expected; the new label
of technologies could misguide users if designers did not properly understand the users’
prior knowledge about those labels.
In the case of the 5Senses Cards, as mentioned previously, we used the sensing organ
metaphors to represent sensing technologies, but the users sometimes interpreted those
metaphors as actuators.
In the Technology Type Cards’ case, we used the card named “Digitalizing my ordinary
things.” We used the word “digitalize,” which appears in Table 2, to mean “changing a
non-interactive artifact into an interactive artifact” broadly. During the user studies, we
found out that the word “digitalize” reminded the users of the films Avatar and Minority
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Report, which are famous for their attractive visualizations of the gesture-based interface
on transparent screens. Every participant in our study, after the researchers explained the
cards to them, mentioned either of those films even though the researchers did not
introduce those films as examples. Consequently, the results from the digitalizing card
were also limited in gesture-based control of visual information. Thus, insufficient
consideration of the cultural background and the perceived meaning of the words could
mislead or limit the users’ idea explorations.

How to Understand the Ideas Shaped by Our Tools
Our tools were originally designed as aids for user inquiries. Thus, the characteristics of
the resulting outcome from our tools primarily depend on the purpose of the inquiry,
which, in our cases, was needs identification. Based on the ideas collected in our studies,
we see that our tools can support the identification of users’ needs as well as initial
application ideas.
For example, in F1_M’s idea mentioned above, “When I am shopping around or occupied
with other things, I wish it would tell my child if there is something dangerous,” shows that
the safety of her child is an important issue for her and it is hard for her to take full control
of her child in certain situations. Here, the core fruit that we can get from this idea is her
needs for an assistant agent to protect her child from danger. Moreover, this idea can be
regarded as the seed idea for a safety application, and designers can think further about
other solutions beyond the speaking mobile phone.

Conclusions
We presented two kinds of tools for empowering users to verbalize their own needs with
metaphoric expressions of technologies, 5Senses Cards and Technology Type Cards.
Those tools were suggested as aids for user inquiries in the field for needs identification in
the early stages of designing ubiquitous computing applications. Through the user study,
we found empirical evidences that 5Senses Cards could encourage users to explore
desirable ubiquitous computing applications with two approaches, namely augmenting the
environment and extending their body into the environment, and that Technology Type
Cards could help the users focus on the experiences of technology that they would find
desirable rather than on the technical mechanisms. We also found that our tools worked
as icebreaking tools. However, metaphorical expressions of technologies must be used
based on careful consideration of the cultural backgrounds and perceived meanings of the
words in order to avoid misleading or limiting the users’ idea explorations.
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Abstract
The process of design is a complex, multifaceted activity that requires sophisticated
professional thinking and competence, described as reflection in action and embodied
process where hand, eye, and mind collaborate. We propose that cognitive neuroscience
provide valuable tools for analysing processes of thinking and acting relevant to designing.
This paper discusses the challenges and opportunities that use of brain imaging methods,
especially, provides for understanding activities, skills, and cognition of design. We argue
that cognitive neurosciences provide valuable instruments and methods complementing
traditional design research.
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Designing is a goal-directed, iterative, and creative activity that requires sustained cultivation
of sophisticated cognitive competencies (Simon, 1977; Ralph & Wand, 2009). Cognitive
neuroscience, in turn, represents a multidisciplinary effort to analyse neurobiological
substrates underlying various cognitive processes using experimental methodology from
physiology, psychophysics, electrophysiology, and functional neuroimaging. To what extent
is cognitive neuroscience able to provide answers to scientific questions regarding the
design process? Designing is a complex and multifaceted activity in nature, whereas typical
cognitive neuroscience studies investigate very simple and repeatable cognitive processes.
Can reliable experimental settings be created that allow detection of particular interrelations
between design processes and functional activities of the brain and its subareas? Until
recently, design researchers have not had research tools that would enable them to tackle
the neural basis of designing (Alexiou & al., 2009).
Although the body and mind were traditionally studied separately, the research field of
embodied cognition has emerged, integrating philosophy, psychology, and neuroscience
(Varela & al.1991; Lakoff & Johnson, 1999). The research on embodied cognition has been
conceptually elegant, but there have been very few associated empirical studies of design
practice, where embodied knowing plays a crucial role. The neural basis of such practice
has hardly been studied (see, however, Goel & Grafman, 2000; Alexiou & al., 2009). Yet
current research on brain systems is deepening our understanding of the neural foundations
of embodiment, skill learning, and social interaction relevant for design and craft (for a
review, Hari & Kujala, 2009).
We understand design and craft as involving complex problem solving processes in the
mind-body which are fundamentally creative in nature, and which implement conceptual
ideas in the design of material artefacts (Keller & Keller, 1999). For us, craft and design
represent similar processes and their enactments are both cognitive (ideation, problem
solving) and embodied processes (experimenting, constructing and making) in nature
although craft is more commonly related to learning traditional practices and motors skills.
Design thinking is mediated by use of visual and material tools and artefacts (Goel, 1995;
Perry & Sanderson, 1998). Drawing is generally the most important thinking tool for the
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designer, and sketching is an integral aspect of design (Goel, 1995; Seitamaa-Hakkarainen
& Hakkarainen, 2004). In spite of intensive study of visualisation, the role of the material
exploration and experimentations has not received much attention. Yet, the choice of
materials and tools related to the specific context often alters sketches produced during the
process (Mäkelä & Nimkulrat, 2011; Kosonen & Mäkelä, 2012). Designers appear to work in
parallel processes of conceptual reflection and material experimentation (Ramduny-Ellis &
al., 2010).
The present study is a part of the “Handling Mind; Embodiment, Creativity and Design”
project integrating expertise in neuroscience, educational psychology, and design research;
its goal was to develop and test novel neuroscientific methods for studying creative
embodied processes and skill learning in the field of design. The present project aims at
generating and testing hypotheses concerning design activity as well as the role and function
of different brain areas in the design and craft process. Design research, at present, shows
two broad areas of deficiency: 1) investigation of the brain basis of design practice and 2)
empirical research of embodied aspects of design. Advances of neuroscience indicate that
naturalistic settings for studying design cognition are feasible. We propose that cognitive
neuroscience can be used to study 1) design activity and associated cognitive processes; 2)
differences between design conditions and fields, and 3) between-group differences related
to intensity and types of design training. We propose cognitive neuroscience as an
alternative tool for design studies, to be accompanied with more traditional design research.
In order to examine the challenges of conducting neuroscientific studies of design, we wilI
review, in the first section, studies of design cognition. We will cover studies of expertise,
reasoning, and visualisation as well as address the relevance of distributed and embodied
cognition for design. The second section provides a concise description of the methods of
cognitive neuroscience relevant to design research.

I Previous research on design cognition and embodiment
Expertise in designing
Studies of design expertise indicate that design thinking is a distinct mode of knowing
(Cross, 2004, 2006; Lawson & Dorst, 2009). Design tasks require complicated processes of
searching for workable, aesthetic and functional solutions; such tasks are commonly viewed
as prototypical cases of complex and ill-defined problems (Goel & Pirolli, 1992; Goel, 1995)
without unique or predetermined solutions (Simon, 1969, 1977; Akin, 1986). Design
problems are also considered to be wicked problems in nature (Rittel & Weber, 1984). In
order to manage the infinite possibilities, the designer has to limit the design space by using
external and internal constraints (Goel, 1995). The design process involves successive
reframing of the design space; the process advances iteratively through cycles of ideation,
testing, and modification (Goel & Pirolli, 1922; Goel, 1995; Seitamaa-Hakkarainen &
Hakkarainen, 2001).
Research on expert/novice differences in problem-solving performance, starting from
architectural design (Akin, 1986; Suwa & Tversky, 1997) and expanding toward product
design (Goel and Pirolli, 1992; Eisentraunt & Günther, 1997), played an important role in
establishing the field of design research. Design studies have examined knowledge,
strategies, and methods designers use in solving design problems (Akin, 1986; Goel &
Pirolli, 1992). Most of these design studies relied on the empirical investigations tracing
design processes by thinking-aloud protocols and described design activity as movements
through problem space (Akin, 1986; Goel, 1995; Seitamaa-Hakkarainen & Hakkarainen,
2001). Dorst and Cross (2001) proposed that the space of proposed solutions and the space
of structuring problem co-evolve by moving between these two spaces and by creating
matching problem-solution pairs. Along similar lines, Seitamaa-Hakkarainen and
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Hakkarainen (2001) have proposed that designers are iteratively moving between
composition (i.e., visual design) and construction design (technical) spaces. According to
Cross (2004) considerable work remains to be done to adequately understand design
expertise.

Visual analogy
Analogical thinking and reasoning are cognitive processes important for creativity (Boden,
1992) and designing (Ball & Christensen, 2009; Ozkan & Dogan, 2013). Analogy is defined
as a process of mapping and transferring from one situation to another based on similarities
between stimulus and target (Goldschmidt, 2001). Analogical reasoning moves from a
known example to abstraction, and from abstraction to a new idea to solve the problem
(Casakin & Goldschmidt, 1999). Visual analogy is considered to be a central strategy in
solving design problems for both novices and expert designers (Casakin & Goldschmidt,
1999). They concluded that visual analogy improves the quality of designs and that it is
especially important for students to learn the uses of analogies for improving their problem
solving processes (Casakin & Goldschmidt, 1999).
When abstract or unusual representations are used as possible source analogues,
designers invoke more analogies and they are better in analogizing (Perttula & Sipilä, 2007).
Visual displays act as stimuli and either expand the space of creative solutions (Goldschmidt
& Smolkov, 2006; Goldschmidt & Sever, 2010) or constrain and recycle old ideas (Purcell &
Gero, 1996). To boost the use of analogies and avoid cognitive fixation many design studies
have manipulated the given examples or the instructions of analogical thinking (for review
see Ozkan & Dogan, 2013).

Visualisation
The role of visualisation during the design process has attracted interest among design
researchers (Goel, 1995; Perry & Sanderson, 1998; Seitamaa-Hakkarainen & Hakkarainen,
2004). Goel (1995, 87) investigated kinds of visual representations designers generate,
especially what kinds of sketches they create to transform design tasks into desired
artefacts. Various visual and concrete materials, three dimensional models, and abstract
concepts are used (Goldschmidt & Sever, 2010; Goncalves, Cardoso & Badke-Schaub,
2013) and designers reasoning and decision making is carried out through the construction
and manipulation of the models of various sorts (Goel, 1995, 128; Perry & Sanderson,
1998). Goel (1995) has stated that designers produce and manipulate representations of the
artefacts rather than the artefacts themselves and designers are aware of the ways various
systems of representation affect their thought processes. Goel (1995; Perry and Sanderson,
1998) maintained that freehand sketches play an important role in the creative, explorative,
open-ended phase of problem solving. Further, the designing requires abilities in spatial
relations, orientation, and mental rotation i.e. learning to mentally manipulate the elements of
complex spatial shapes. A designer needs these kinds of visual spatial abilities, for example,
to perceive how a sketched drawing would look from behind or from the side (Kavakli &
Gero, 2001; Silvestri, Motro, Maurin, & Dresp-Langley, 2010).

Embodiment
Empirical research on embodied cognition has only recently emerged, focusing on the
human body and associated embodied knowing. ‘Embodiment’ refers to the fact that a great
deal of human thinking takes place at subconscious, implicit, and non-linguistic levels (Lakoff
and Johnson, 1999; Pfeifer & Bongard, 2006; Gibbs, 2005) and we should not study the
mind in isolation from the situated body. The mind and body is bound to a material world and
bodily experience (Varela et al., 1991; Lakoff and Johnson, 1999). Embodied-cognition
studies aim to understand how the body and mind interact in the process of thinking, i.e.,
how artisans relate their bodies, tools, materials, and space in their work setting (Patel,
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2008). Investigation of such processes is important because design activities are both
materially and socially distributed (Hutchins, 1995) across environment, tools and artefacts
supporting the designing. The socially distributed cognition refers to cognitive processes that
are distributed across the members of a social group, for example, between members of
design team. Further, physically distributed cognition refers to cognitive processes that are
distributed on material environment, concrete tools, and physical artefacts that help one to
solve more complicated tasks. Social neuroscience is emerging as a research field
highlighting interaction between tools, physical environment, and embodied activities in
cognitive processes (Hari & Kujala, 2009).
Skills of design and craft are based on the extensive use of various embodied senses,
tactual, and sensor-motoric operations. The design process, as a multi-modal process,
involves tactile attention and tactile processing; studies indicate that a designer’s senses
never operate on their own, but always inter-related and embodied in one another (Spence &
Gallace, 2007; Gallace, 2012). Skilled activity involves practitioners attuning to working with
a material, action or movement that a person has performed, encountered and handled
countless times; without conscious effort, he or she is able to imagine and predict the
perceptual consequences of actions. The human brain is a super-plastic entity that is
constantly reorganizing itself according to emerging and changing needs of activity (Hari &
Kujala, 2009). When a particular activity is intensively practiced, the brain changes so as to
facilitate performance of this activity; as in skill learning. Investigations have revealed
activation on the sensor motor areas of the brain as a response to using hand-related action
verbs (Candidi, 2010; Borghia, & Cimattic, 2010), seeing other people working (Borghia, &
Cimattic, 2010) or seeing hand-held tools (Jessica, 2010). Moreover, the brain and muscles
become activated in synchrony with a visual stimulus describing movement. When following
another person's work the motor reflection of mirror neuron system is activated (Borghia, &
Cimattic, 2010). Hence, analysing changes in neural activity associated with learning new
craft skills appears to be important for expanding our knowledge of design cognition.
To conclude, design cognition has been extensively investigated whereas the study of neural
basis of this design is still lacking. Only recently, have researchers started to tackle problemsolving processes using functional magnetic resonance imaging (fMRI) and focused on
analysing differences in pursuit of (ill-defined) design and well-defined problem-solving tasks
(Goel & Grafman, 2000; Alexiou & al., 2009; Gilbert, & al., 2010). Cognitive neuroscience
does not tell us what or how designers think but can be used to analyse designers’ activities
in specific situations and trace brain activity associated with their problem solving. The
challenge is to develop reliable experimental settings and define specific hypotheses for
examining cognitive processes relevant to examining interrelations between brain activity
and design process. Next, we briefly describe some methodologies of neuroscience and
highlight challenges of studying designing, visual thinking, visualisation and skill learning.

II Brain research methodologies and their relation to
design research
Although neuroscientific research is rapidly developing, the challenge is to develop
experimental settings that allow examination of interrelations between brain activity and
design cognition, especially in more naturalistic settings. All neuroscience methods,
however, have restrictions that affect the feasibility of types of investigation and research
questions posed.

Functional magnetic resonance imaging: a full picture of complex
tasks
Functional magnetic resonance imaging (fMRI) utilizes the blood–oxygenation-leveldependent (BOLD) signal that shows changes in different brain areas according to the
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changes of use of oxygen in the task. With this method, a full image of brain areas and their
use of oxygen in a task can be obtained. The most traditional questions in fMRI answer
these questions: 1) Which brain areas are activated in task A compared to task B? 2) Are
there differences between individuals in group X compared to group Y in the brain areas
activated in task A compared to task B? Such questions are of great importance in
comparing professionals to novices in design, and in assessing different types of design
tasks and their neural correlates.
Many researchers argue that it is important to distinguish problem solving tasks from design
tasks (Goel & Pirolli, 1992; Cross 2004). The prefrontal cortex represents the neural basis of
higher-order cognitive functions; it is involved in complex planning, creative thinking, and
problem solving (Goel & Grafman, 2000). In order to examine the neural basis of planning,
problem solving, and creative thinking in design, Alexiou and colleagues (2009) used fMRI
for analysing differences between ill-defined design and well-defined problem-solving tasks.
Their study revealed different patterns of brain activation between the study phase (learning
to know the task) from the performance phase (moving objects). The region of right
dorsolateral prefrontal cortex showed greater activity in design than problem-solving tasks
(Gilbert et al., 2010). Overall, design tasks recruited a more extensive network of brain areas
compared to well–defined tasks. Different parts of the premotor cortex activated when
moving from the learning phase to moving objects. It was confirmed also that motor and
premotor areas of the brain are activated not only when performing particular movements,
but also while observing them. It appears important to better understand the role of doing in
designing and its relation to visual, spatial and verbal reasoning (Alexious et al., 2009).
However, in fMRI experiments the participants are usually restricted in a recumbent position
on the cylindrical tube of an fMRI scanner, unable to move. A head coil is usually placed on
the top of the participant’s head and a mirror is attached to the head coil. In the experiment,
the stimulus is projected onto a screen hanging outside of the scanner but within
participants’ visual field (Alexiou et al., 2009; see also Gilbert, & al, 2010). To move objects,
participants have to use a mouse to click-and-drag objects displayed on the screen. A
challenge for fMRI studies is to design valid experiments that can be accomplished without
extensive movements or drawings. Such studies have to be complex enough to qualify as
‘prototypical’ design tasks, but simple enough to be solved within the time constraint
imposed by the brain imaging methodology.
The fMRI can be utilized to study the neural basis of visual analogical thinking by comparing
experts and novices and/or comparing participants from different design field. First-year
students who do not have previous design experience may assist in determining a baseline.
Design tasks and visual analogy categories should be carefully selected (see for example
those of Ozkan and Dogan, 2013). Such investigation could focus on assessing the impact
of the level of expertise or design field for the preferred distance of source analogues (see
Ozkan and Dogan 2013). The fMRI experiment could consist of two tasks 1) evaluating the
usefulness of each of the 80 examples as a source domain for designing a field-specific
object (for example a lamp etc.) and 2) choosing one analogy category (architecture,
artefact, nature, lamps) that will best fit as an analogical source domain for designing
particular object. The analogies are projected onto the computer screen and experts/novices
identify and rate them by clicking a mouse.
Another possibility is to compare analogies related to conceptual (words) and visual
(pictures) problems. In study of Green et al., (2012) participants completed 80 analogy trials
and in each trial, participants viewed an analogy problem comprising three words and a
question covertly generated a solution (word) to complete the analogy. A similar setting
could be developed in which the participants see both word problems and visual problems.
Since, designers have experiences with visual world, it could be expected that they would
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work better with visual analogy problems than do novices, and there might be detectable
differences in brain activities.
The fMRI setting can also be used to examine skills of 2D and 3D spatial reasoning. Most
designers are trained to be ‘visualizers’ so that they have acquired specific skills and
competencies related to visualisation and model making. Novice and expert designers are
likely to respond differently to diverse stimuli (keyword, diagram, plan, sketch rendering, and
precedent photos) modalities. The differences between different design professions
(architecture, industrial design, and graphic design) may be associated working with two or
three dimensional representations. The stimuli might impact designers’ subsequent designs
and particularly on their design fixation.
Optical imaging provides, further, new possibilities for studying visual reasoning outside the
laboratory. Optical imaging, or near infra-red spectroscopy (NIRS) utilizes changes in the
absorption and scattering properties of light when it travels in brain tissue. When brain tissue
is active, more oxygenated blood travels to the area, and the properties of light absorption
and scattering change. With event-related optical signals (EROS), these properties change
due to changes in chemicals and liquid in the brain due to brain activity. According to some
scientists, optical imaging may thus provide a possibility to combine measurements of
BOLD-type signals and direct neuronal measures (Gratton et al., 2001). In addition, optical
imaging is portable and does not require a laboratory facility but can be used in natural
working environments. For this reason, optical imaging is a promising area of advancing
design-related brain studies. For example, as stated earlier, 2D and 3D as well as spatial
reasoning skills can be seen as a core of professional training in many design fields (e.g.
product design, architecture and fashion design to name a few). Designers are manipulating
various 2D- (drawings, cloth patterns) and 3D-representations (physical mock-ups, clothing),
and they exercise mathematical relations, such as proportions (Ho, Eastman & Catrambon,
2006). There is extensive research of mental rotation of 3D-objects that might provide a
model experimental setting to study expert/novice and design-field related differences
between 2D-, 3D and spatial reasoning skills by utilizing optical imaging (Kavakli & Gero,
2001; Silvestri, & al., 2010).

Electroencephalography and event-related potentials: fast and not
limited to the laboratory
Electroencephalography (EEG) is the oldest brain research method and provides
millisecond-scale temporal accuracy. EEG signal is the result of synchronous activity of
neuronal assemblies that can be recorded from the surface of the scalp. Expert/novice
differences in design-related brain activity may be traced through EEG (Alexiou et al., 2009);
because portable and lightweight EEG instruments have become available, such
investigations can be done in natural working environments of designers. Event-related
potentials (ERPs) are averaged fragments of EEG, indicating brain activity that is temporally
related to such event as the presentation of an image, the beginning of a sound, or starting a
task or attempt. Several visual, somatosensory and auditory components (peaks) of ERPs
have been observed and some features of their relationship to the cognitive functions of
perception, memory or attention, have been identified. The long tradition of ERP research
provides a good basis for applying it to design research. Pursuit of design tasks may,
however, pose challenge for the ERP method due to the different time courses of the
consecutive sub-tasks of the process. A clear down-side of EEG measurements compared
to fMRI is the difficulty in identifying the brain areas that have contributed to the elicitation of
the responses, especially from deeper brain areas. Thus, the methods can complement
each other in terms of pros and cons.
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Figure 1: EEG equipment used in research on skill learning.
We have currently conducted an EEG study regarding how specific craft skills are learned.
Modelling, coaching, and scaffolding are traditional ways of learning specific craft skills
through traditional apprenticeship. In the process, observation and guided practice (Wood et
al., 1976; Collins, 2006) as well as careful imitation and deliberate practice (Ericsson & al.,
1993) play a crucial role. Our laboratory experiment focused on examining the neural
foundations of novices’ process of acquiring new skills: 1) Which brain areas activate when
participants look at instructions of crafts? 2) How does skill learning change this activation
pattern? 3) Does skill learning change the timing of the brain activity? We are especially
interested in the role of motoric training on the skill learning process and its neural basis as
well as brain organization and large-scale memory systems of self-paced, intensive skill
learning.
Brain responses of participants were recorded by using a NeurOne EEG-instrument (Mega
Electronics Ltd, Finland) with 32 channels of EEG and EOG while they see 120 instructional
photographs (i.e., working instructions) showing various textile techniques (for example
macramé, tatting, braiding, crochet stitches) that are previously unknown or very little known
to the participants. The brain responses to the photographs were averaged together across
the session and across the participants. During a break of 4 weeks, the two groups of
participants learnt two specific craft techniques either tatting or filet lace. After an expert has
taught these techniques in one session, participants practiced the skill independently, and
later taught these skills to other students. The participants kept a diary of their own learning
during the practice period. Thereafter, the EEG recording was repeated and the results from
the first and the second session were compared. We have just completed this experiment
and, therefore, the results are not yet available. The expectation is that the motor or
somatosensory areas are activated while looking at the photographs; this involvement is
likely to change and some of the brain responses to become faster after learning of the skill.
We are also pursuing another experiment in which the Neurone EEG-instruments will be
used to test hypotheses about the neural activity associated with producing visual
representations (i.e., replication of drawings versus creating new designs) as well as
producing material representation (i.e., replication of model versus creating new designs).
The participants are 8 first-year and 8 master-students who are, respectively, considered to
represent novices and experts. The question addressed is whether the brain responses
working with visual (drawing) or material (mould clay) representation differ between tasks of
1) copying, 2) creating novel designs or 3) freely improvising. In order to document
participants’ frustration related to copying, designing and free improvisation tasks, we will
record their heart-rate variability (HRV) through the FirstBeat (www.firstbeat.com)
instrument. In the Drawing experiment, the participants will individually construct three types
of drawings: 1) a copy of a line drawing of a cup (i.e., copying task) 2) a creative design of a
cup (i.e., design task) and 3) a creative drawing of a self-chosen topic (i.e., free
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improvisation task). Prior to drawing, the students have 10 seconds to look at the drawing or
plan their work. The time for drawing is restricted to 30 seconds. Each of the three tasks is
done 10 times. In the moulding-clay-task participants work with materials; it is otherwise
similar. Using a NeurOne EEG-instrument with 32 channels of EEG we will record
participants’ brain activity, trace their gaze with eye-tracking instruments, and track heartrate variability (HRV)--all of these recorded in time synchrony with the tasks. We expect that
the brain responses during the 10-second period of getting ready to perform the task will
differ according to the task. We expect that the visual areas are mainly activated in task 1
(visible through the suppression of the alpha rhythm) whereas motor areas may be more
active in tasks 2 and 3, visible through the suppression of the mu-rhythm. Further, the
activity in the frontal areas may differ between tasks 2 and 3 with respect to the level of
creativity required by the tasks. We expect that the two groups will differ with respect to
having differential amounts of experience in working with clay. The experiments will provide
a novel understanding of the creative process compared to a copying task.

III Conclusion
We have reviewed research on design cognition, expertise, and embodiment related to skill
learning. The present examination reveals that the methods of neuroscience may open
many interesting lines of design research. On one hand, a limitation of the traditional
cognitive research on design was to overemphasize deliberate within-mind processing of
conceptual or visual information. On the other hand, practitioners’ accounts of their design
experiences tended to be subjective descriptions of their practices that were hard to
systematize so as to make design research cumulate.
The methods of neuroscience are advancing rapidly and providing new possibilities of
experimentally tracing interrelations between brain activity and design cognition. The brain
changes and forms according to the physical and mental activities. An exciting new trend in
neuroscience is, further, to compare the brain structures of different professionals. It is an
inspiring challenge to design an experimental setting for studying functional and structural
changes of the brain related to learning and practicing special skills of designing.
All neuroscience methods have, however, their own limitations constraining research
questions that can be addressed. The limitations are related to the fact that most of the
neuroscientific equipment cannot be removed from laboratory and measuring brain activities
requires expertise in neuroscience. Further, typical neuroscience studies investigate very
simple and repeatable cognitive processes, whereas designing in nature represent a
complicated and multi-faceted activity. Thus, it is very demanding to create reliable and valid
experimental settings that allow identifying and determining specific interrelations between
design cognition and brain activities. Although we recognize the limitations of the methods of
cognitive neuroscience, we suggest that it can be seen as an alternative tool for design
studies, to be accompanied with more traditional design research.
In Table 1 we summarize the pros and cons of the methods of neuroscience in the context of
design studies. Starting from the right column there is name of the method, parameters
measured, temporal resolution (accuracy in time) and spatial resolution (i.e., how well active
brain areas are located). The strengths and weaknesses of the methods are described. As
indicated by Table 1, some methods (fMRI) the sequence of design activities is difficult to
study whereas in EEG there is long tradition of well-controlled experiments that can be
applied for design studies. NIRS (near-infra-red spectroscopy) is portable instrument but not
yet widely used for cognitive studies.
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Table 1: The pros and cons of neuroscientific methods for design studies.
Neuroscientific
method

Parameters
measured with
this method

fMRI (functional
magnetic
resonance
imaging)

BOLD-signal
(bloodoxygenation-leveldependent
signal), changes
in blood flow after
increased
neuronal activity

EEG (electroencephalography)

Electric potentials
from scalp,
directly resulting
from neuronal
activity

MEG (magnetoencephalography)

MRI (magnetic
resonance
imaging)

PET (positron
emission
tomography)

NIRS (near-infrared
spectroscopy)

Temporal
resolution
(accuracy in
time)
Block design
studies:
several
seconds to
minutes
Event-related
studies:
hundreds of
milliseconds
Less than a
millisecond

Spatial resolution
(accuracy of
locating active
brain areas)
From several
millimeters to submillimeter
accuracy

Pros for design
studies

Cons for design
studies

Some fMRI study
protocols are quite
well suited for
design studies

Equipment cannot
be removed from
the laboratory;
sequence of
activities is difficult
to study

Problematic due to
distortion of
electric potentials,
less than 1 cm in
good conditions

Location of brain
activity is difficult
to determine

Magnetic fields
outside the head,
directly resulting
from neuronal
activity

Less than a
millisecond

Less problematic
than EEG, in good
conditions clearly
less than 1 cm

Structures of the
brain (structural
MRI), neural
tracts (DTI,
diffusion tensor
imaging)
Structural image
of concentration
of metabolically
active tracer,
usually oxygen

no accuracy in
time

Less than 1 mm

Portable
instruments,
natural
environments,
some EEG study
protocols are quite
well suited for
design studies,
long tradition of
well-controlled
experiments,
measurements of
several hours are
practically possible
Some MEG study
protocols are quite
well suited for
design studies,
long tradition of
well-controlled
experiments
stemming from
EEG, optimal timespace-resolution
Good for studies
comparing groups
of people

Contrast of two
conditions: no
accuracy in
time

Less than 1 cm

Good for
comparing groups
of people or
natural tasks

Diffusion and
absorption of
near-infra-red light
in tissues,
depending on
hemodynamic and
electromagnetic
changes in brain
tissue

hemodynamic
NIRS:
hundreds of
milliseconds,
electromagneti
c NIRS:
millisecond
(according to
some
researchers)

Theoretically less
than 1 cm

Portable
instruments,
natural
environments,
some NIRS study
protocols are quite
well suited for
design studies,
measurements of
several hours are
practically possible

Radioactive tracer
is injected into
participants;
equipment cannot
be removed from
the laboratory
Difficulties in
determining the
location of brain
activity, not many
groups yet using
NIRS for cognitive
studies

Equipment cannot
be removed from
the laboratory;
location of brain
activity is quite
difficult to
determine

Equipment cannot
be removed from
the laboratory

To conclude, research on distributed and embodied cognition assists in expanding design
research beyond focus on mind to consider bodily, materially, and socially distributed
processes critical in design. As revealed by the present paper, neuroscience is, moreover,
providing instruments and methods that make many phenomena of the design cognition,
subject to rigorous scientific scrutiny.
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Meta-levels in design research:
Resolving some confusions
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Abstract
Doing design and doing research are related activities. When doing design in a (PhD)
research project, a number of confusions pop up. These confusions stem from the fact
that most of the basic terms, such as ‘designer’, ‘research’, and ‘product’, have many
connotations but not a shared definition. Because design research often happens in a
multi-disciplinary context, the confusions can be even larger, as each discipline brings its
own connotations and associations to the discussion without making them explicit.
Especially when the researchers build on design skills themselves, and conduct researchthrough-design, it can be difficult to distinguish where and how activities are done to
create new particular solutions for users or new generalizable knowledge for discourse.
We present a visualization that has helped to clarify a number of these issues by
separating out the different goals, roles, and activities in which we engage when we do
design research. It takes the form of a diagram of six meta-levels, where at each level an
actor works to develop both a theoretical insight as well as a practical application to be
used at the next level. We discuss how the diagram helps to separate roles and persons,
different levels of (academic and practical) discourse, and to clarify competing tensions
within a research project, for instance when defending a design decision in a research
prototype as serving the research goals at the cost of practical utility or vice versa.

Keywords
Design research; design roles; methodology; reflective practice; participatory design;
meta-levels

Introduction
The relation between design and research has rapidly developed and diversified over the
past decade. On the one hand, a thriving academic climate has emerged, with universities
worldwide setting up design education as an academic displine, next to a vocational
practice: doing research has become a growing part of design education. On the other
hand, designerly ways of doing research, e.g., prototypes, iteration, and future visions, are
becoming more pronounced parts of research methods (Sanders & Stappers, 2008). We
also see a new kind of design researcher become prominent: the design-trained academic
doing academic research, such as PhD projects, within the domain of design.
In the second half of the 20th century, design research was mainly an activity by
academics trained in other disciplines with a research tradition, with engineering, cognitive
science, and computer science as prominent platforms. In the 21st century we now see a
maturing of design as an academic discipline, and researchers with a design training are
exploring designerly ways of doing research (e.g., Koskinen, Zimmerman, Binder,
Redstrom, & Wensveen, 2011; Stolterman, 2008; Zimmerman, Forlizzi & Evenson, 2007).
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However, especially for this category it can be difficult to communicate, or be sure, which
of their activities should be labelled ‘design’, ‘research’, or a combination of these.
This paper is based on the authors’ experience in two decades of PhD projects by
designers. Its aim is to provide a means to help clarify (and resolve) some confusions that
arise in conceiving, presenting, and discussing the roles of doing design and doing
research in projects that aim to develop new tools, techniques and methods of designing.
We present a framework for making ‘pointable-at’ different roles, tools, disciplines that
play a part in such a research project. It is intended as a tool to support the discussion,
but we do not pretend it to be a worked-out theory, neither does it make claims about
which parts or relations are most important. Similarly, we do not ground it in any of the
different discussions mentioned above. Rather, to clarify what (some of) the questions are,
and to provide a hands-on (visual) means to assist in making sense of the different
perspectives that pop up in discussions.

‘Design’, ‘research’, and their relations
For the purpose of this paper, we use a possibly naïve, but widespread working definitions
of ‘design’ and ‘research’: design as the methodical development and implementations for
a particular new solution in the world; and research as the development of new knowledge,
generalizations that are shared in (academic) discourse and that can be used by others
on a range of different situations. This reflects Stokes’ (1997) tensions between ‘aimed at
application’ versus ‘aimed at generalization’.
Design and research often occur in close relations. Figure 1 summarizes four different
relations between ‘design’ and ‘research’. Each of these four helps to make a point, and
together they help to bring out the variety of facets that play a part in the discussions
about them. Some would disagree with this simplification, argue that design and research
are essentially the same, or have much more complex relations at many levels.
Nevertheless, the tension between application and generalization is generally recognized.
In this paper, we focus on the last of these relations, in explorative research through
design projects.

research

design

research

research

design

research
research

design

design
design

research

design

design

a. design and research
as overlapping entities
Both proceed in iterative cycles
of generating and evaluating
ideas, both build on earlier
knowledge, both have a goal of
an improved condition in the
future. The goals differ:
application and generalization.

design

research
research

b. design and research
as separate entities
Traditionally, activities labelled as
‘design’ and ‘research’ have often
been conducted by different
communities of professionals, or
departments in a company, each
having different sets of values.

design

design
design
research

c. research as
a part of design
Formal research
training has
increasingly become
a part of (academic)
design training.

research
research

d. design as
a part of research
The creative part of doing
research is receiving
attention. Here,
researchers who have an
education grounded in
design, play new parts.

Figure 1: Four basic relations between design and research.

Explorative Research through Design
Design research is rapidly expanding as academic design education matures. For
instance, at Delft University of Technology, design has been a discipline leading to an
MSc degree since 1969, and in the last decade there has been a rapid growth of the
number of PhD students (to date 200 PhD theses have been defended, and at the
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design
design

research
research

moment 140 PhD candidates are active). Before 2000, PhD research was typically carried
out by academics trained in non-design disciplines, but since 2000, an increasing number
of these PhD candidates have an MSc or MA in a design discipline. In part this is due to
research becoming a more visible element in the education and the profession. This new
type of PhD candidate typically has a high motivation to create results relevant to the
design profession, and brings a set of sensitivities, skills, and probably values, which are
more design-directed than for candidates with a different background (Horvath, 2007;
Stappers, Sleeswijk Visser, & Keller, in press).
In this paper, two PhD projects by design MScs are used to exemplify the story. In each of
these, the candidate had set high goals for ‘short-term relevance for designers (and others)
in the field’. Both saw their object of study not as a problem to be described, but an area
to be explored and improved: explore a design phenomenon to generate new knowledge
and develop a new solution going hand in hand. The authors see this as key elements in a
research through design approach. Table 1 lists some characteristics of these two
projects.
Table 1: Two PhD projects on tools and techniques for designing.
Keller (2007)

Sleeswijk Visser (2009)

Thesis

For Inspiration Only

Bringing the everyday life of people into
design

Phenomenon
studied

Designers’ interactions with the
collections of digital and visual
materials that they keep for
inspiration.

The use of rich information from
contextual user studies in innovation
practices

Knowledge
goal

Understand how they user the
collections in designing.

Understand how the information can be
communicated and used in innovation
processes of companies.

Design goal

Develop tools/techniques to
support the joint use of digital and
physical images to support
creative tasks

Develop communication tools that
stimulate empathic understanding in
design teams.

Confusions inbetween disciplines
Design projects are mostly interdisciplinary, and explorative research also. Ideas develop
typically inbetween different disciplinary frames of reference, and in the direct struggle
with a phenomenon. As a result, most of the words we use in everyday design research
discourse, are only vaguely defined, and the objects we make resemble other ones. This
can lead to several confusions, some of which we describe below; we aim to resolve them
in the next section.

“Is this design, or is it research?”
Central in Keller’s work was a prototype, Cabinet, that could be used to explore novel
interactions with image collections (similar to the by now ubiquitous multitouch tables). It
was used to study how designers change their way of working if new interactions became
available, not to create a product that could be sold on the market in the short run. Yet
practitioners and researchers on visits would regularly ask ‘when is it released’, even
though it had been stressed that the prototype was a tool for research, not a product to be
manufactured and sold.
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“Can a designer be a user?” and vice versa
Keller was developing a tool to support designers in keeping collections of images:
designers were the users of the tool which he designed as part of his research. Designers
in the audience often failed to recognize themselves in the term ‘user’.
Similarly, Sleeswijk Visser was working in the area of participatory design where users
collaborate with designers at activities which previously were exclusively carried out by
designers. During her case studies she encountered quite some scepticism about
involving users in the early stages of design. ‘Users’ would not be able to think of future
solutions and can only think of the existing, so why listen to users? And what is then the
role of the designer? The notion of users as ‘experts of their experiences’, or participants
in co-creation challenged people’s basic division of the world.

“is designer a profession or a role?”
Several developments in the field raise questions about the status of the term ‘designer’.
As noted above, in participatory (co)design, users and designers collaborate at activities
that before were the sole responsibility of design professionals, such as determining
requirements, coming up with ideas, and developing and evaluating concepts. Similarly, in
the recent discourse on ‘service design’, these activities are often performed by other
professionals whose background we would not readily categorize under ‘design’, such as
engineers or MBAs.

Words & Prototypes, Products & Tools
As the examples above illustrate, design discourse can be confusing. In part this is
because different communities (engineering design, interaction design, service design)
use similar terms with different meanings which are not made explicit, in part because our
most important words are often everyday words too. For example, in experience design
and service design, the term ‘product’ is used in at least three meanings. (1) Pine and
Gilmore (2011) use ‘product’ to refer to ‘the endresult of a design process, which can be a
commodity or a service’. (2) in the discourse about product-service combinations, product
and service stand for the tangible and intangible parts of the endresult, and (3) within the
context of ‘service design’, others refer to this tangible part as a ‘service element’.
It is not the goal of this paper to come up with once-and-for-all clear definitions. First, such
an undertaking is premature as the field is developing rapidly. Second, it would be an
enormous amount of work across the different (and emerging) communities, in each of
which there is an in-depth discourse. And third, it is probably not necessary, if we find
ways of avoiding the confusions of ‘small words with large meanings’. Instead, the goal of
this paper is to make some of the relations explicit, so design researchers can use
terminology and be able to express them better/position their research strategy/set up with
other academics. And to do so in a designerly way, supported by a visual, pointable,
language to provide a way to separate the different notions involved in the discourse.

User-product-designer at different levels
Over the years we developed a diagram to help clarify the issues mentioned above.
Figure 2 shows some key elements: a mixer (which stands for a mass-produced industrial
product), a professional designer (iconically indicated with the beret) with a pencil
(representing all manner of design tools and techniques), a cook using the mixer, and a
researcher with a clipboard (representing all manner of research methods and tools).
Figure 3 organizes these in three meta-levels. At each level an actor (the manikin on the
left) develops an object (on the right) with the aid of a tool (in his hand). Beneficiary of this
development is the actor on the level below.
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Figure 2: Symbols to visualize stories about PhD projects. Mixer (product), designer (with
design tool), user (of the mixer), and researcher (PhD candidate).
In the cases of Table 1, the PhD candidate is represented by the researcher at the top
level, design practitioners occupy the middle level, and end-users the lower level. The
pencil at the top level represents the design technique of interacting with images in
Keller’s research; with Sleeswijk Visser, it represents UX communication tools. The
clipboard represents the research tools and techniques used to evaluate and generate the
‘pencil’. In both cases, the pencil is a tool or technique that helps the designer at the
middle level in understanding the ‘cook’ user at the lower level.

The connecting triangle: designer-product-user
The triangle shows how the ‘guy with the pencil’ and the ‘cook’ are connected through
their relation with the mixer as a product: the former is its designer, the latter its user. For
the former the mixer is a product (an end), for the latter it is a tool (a means). We label this
relationship as the designer-product-user triangle. It forms the connection between the
levels in the diagram, each of which is a ‘meta-level’ of designing for the level below: the
cook is developing a meal, the pencil guy is developing a tool to help the cook, and the
clipboard-carrying person develops a tool to help that middle level. This reasoning can be
extended above and below the three levels of Figure 3 to produce Figure 5.
One lesson is that we must label the three levels in a way that is not confusing with the
terms ‘designer’, ‘product’, and ‘user’ in the triangle. Figure 5 shows a pragmatic choice of
labelling levels through their actors. This labelling is intended to enable clear, and
somewhat intuitive, way to refer to the separate level, but every single term can easily be
objected to when taken as a definition.

Figure 3: Roles, tools, and products organised as three meta levels, each connected to a
level below and above.
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Resolving confusions
The labels help us resolve the confusions listed in the previous section. The Cabinet
prototype worked towards a product on the tool developer level (a ‘pencil’), not a
marketable product (a ‘mixer’). The design professional who took offense of being called a
‘user’ mistook the consumer level for the user-of-design-tools level.
Separating the levels also helps in separating different levels of discourse, and possibly
different values. For a prototype developed during a research-through-design project,
such as Cabinet, the values at the tool developer’s level (research goals) outweighed
values of practical utility (product developer’s goals). All image exchange had to be done
through transfer on USB-sticks, which served the research purpose of making this overt
and measurable behaviour, and a conscious act, although for a commercial product an
internet connection would be more practical.

Tension: research versus design
The separation of levels of discourse is reflected in a mundane way in our own personal
collections of books: among these books are those on product designs, on design
methods, on research methods, some on basic philosophy, and some on cooking. The
diagram shows how these books (and associated journals, conferences, and communities
taking part in the discussion) can be split on those levels. The book, speech balloon and
thought balloon in Figures 4 and 5 represent the (academic) discourse.
Discourse is the means for sharing (explicit) knowledge, and at each level we recognize
that there is a store of existing knowledge that can be applied in designing (box c in Figure
1). At each level there is also an opportunity to learn from reflective practice (Schön, 1983)
or from classic research actions. At each level the practitioner learns from applying
existing knowledge, and builds experience from reflecting on practice, and at each level
the challenge is to share insights from practice into the shared body of knowledge. That
requires making insights explicit, and generalizing it.
The diagram also can be used to clarify Stokes’ (1997) contention that research itself
does not have to aim exclusively at generalization or at application, but that the two can
go together. And it illustrates a very real tension in design research that one goal can be
satisfied at the expense of the other.

Figure 4: Research and design between generalization and application.

Levels: roles and persons
Figure 5 shows a different manikin at every level, but they all look quite alike, which was
done on purpose. Sometimes the different manikins represent different persons or roles.
In the cases by Sleeswijk Visser she acted as the tool developer, communicating user
insights to others who used these insights for designing products for yet other people. On
the other hand, in conducting the project, there is no doubt that she drew on her own
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experience with the other roles. The book collection example above illustrates how we all
have to deal with mixtures the different roles. The aim of the diagram is not to separate
the mixture, but to assist in recognizing it. Most of us who are involved in design research
will visit all of these levels and roles in some ways. In some we have our primary goals,
some we use as vehicles for being able to conduct work on another level, and in some we
consult others for their expertise, either through written work or in person. At each of the
levels we face the problem of finding what existing knowledge is available to help us, and
when we don’t find it, we have to improvise.

Are these all levels?
The discussion above has mainly focused on the three core levels, with a few extensions
toward developing research methodology and a vague indication that it doesn’t stop there.
Also in the other direction the levels can be extended. The bottom layer in Figure 5 shows
that the story doesn’t end with the cook using the mixer as a tool to produce a meal. Also
this meal has a function of a tool in the social setting where it is consumed. It may be to let
the people at the level ‘life’ enjoy their being together for an occasion (the label ‘life’ was
chosen as a plain indication that there are probably more levels to follow, not as a denial
of life to the levels above). And again this occasion is to celebrate connections, to
strengthen ties, or to prepare for ‘a business deal’, and so on.
We haven’t found it useful to carve the diagram in stone, or to try to formalize it with very
specific definitions; rather, it serves as a way to make different concerns and concepts
pointable-at, to support the consideration of separations, relations, or identities, but not to
prescribe them.

What’s in a level?
Besides the actor, the means and result at this level (designer, tool, and product), we
included explicitly situation or environment in which this work occurs, the other tools used
(labelled ‘co-tools’ in the diagram), and the discourse, which also stands for the
community and its values (which is primarily social, but we didn’t want to draw more
manikins in the diagram). These ingredients helped most in our own discussions.
At every level there is a research-design (generalisation-application) tension in activities
between as shown in Figure 4. Every PhD candidate and academic researcher faces
these on a regular basis. Designers, with a heart for applicable results even more so.

What connects activities in the levels?
Besides the product/tool, the diagram also helps to explain two important paradigms that
emerged in design research thinking in the past decades.
Schön (1983) introduced the term ‘reflective practice’ as the mode of knowledge
generation that comes with experience. He described how practitioners, through reflecting
on a level of action, build generalizations, overarching and underpinning understanding to
support that level. In design education students are trained to be not just users of design
techniques, but to modify their tools for the needs of new situations: they can act on the
level of the tool developer to make their ‘new pencils’.
Similarly, the generative techniques developed by Sanders (e.g., Sanders & Stappers,
2012) are used in a participatory process in which everyday people (‘consumer level’)
become aware of their patterns of use and their underlying needs, values, and motivations,
so that they can collaborate with designers on the ‘product developer’ level.
These levels of reflection and participation happen across the whole diagram: consumers
participating in the development of new products, designers participating in new tools
developed with (rather than for) them. We also see ‘tool developers’ actively engaged in
furthering our understanding of the research methods that help to generate and evaluate
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Figure 5: Six meta levels of design and research.
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new proposed tools, i.e., the methodological framing of ‘research through design’ among
other research methods. It can be a matter of budget at which level the actor can invest
sufficient time to take active part in the discourse.
Another interesting phenomenon is cross-talk between the levels. Individuals may take
elements from one level and use them at another. This can be a level mismatch as in
some examples discussed above, but it can play in other ways as well. In devising a new
theory, tool, or household product, the creative person makes associative use of many
experiences and pieces of knowledge he or she possesses. Some of these may come
from the other levels of activity. This isn’t good or bad in itself, but it may pay off to be
cautious about it. In our own education, we have observed that students who employed
reflective means of doing research (such as users keeping diaries and workbooks during
a contextual study) also often employed elements from these research methods (diaries,
workbooks, ambiguous elements) as parts of their design for a consumer product. Or
earlier, programmers coming up with products with which consumers had to program
functions. This can be good (a powerful element that the designer knows well is used),
indifferent (a viable solution, but there might be many others is the solution space is
sufficiently large) or bad (a bias about what the user might want or need). It pays to be
aware.

What’s the same in all levels?
The different levels help to split out certain things, but it also becomes apparent that some
things are the same at all levels. All the activities are conducted by humans, and therefore
subject to our human abilities and limitations. At all levels we can attend to the functional
behaviour of the person, his or her experiences, and social interactions. In the past three
decades we have seen an expansion of attention on the product design and research
level along these lines. At each level there is creativity and expertise.
This pervasive quality became apparent when we were looking for icons to depict the
‘product’ at the right of each level. Time and again the idea arose that a computer (or if
you want, a smartphone) would be a good representation, but neither computer nor coffee
are constrained to a single level.
In that respect it is surprising how some people don’t see what is the same across levels.
Product designers (and researchers) often pay great attention to the usability factors for
products made for consumers: text should be legible, not too many words on a line or
items in a list. Then, when they present their work to colleagues, it seems like these rules
don’t hold for presenting scientific results. But these principles hold at all levels, and there
actually is a great deal to be won by paying attention to the usability values of, e.g.,
scientific instruments and theories. The diagram is one attempt to bring some usability
value to the scientific discourse.

Limitations and value of the levels
Over the five years in which we’ve worked with the model, it has helped to avoid a number
of cross-level confusions (an earlier version, was presented in Stappers & Hoffman, 2009).
But the model is too general to be called a theory. Just as a design sketch it is a means
for ordering thoughts, supporting a discussion, for planning, maybe not so much for
consolidation. Several PhD students in our school have used it to separate roles, goals,
and expectations. But it also appeared that the words used to describe the level
sometimes led a life of their own. We recommend that researchers make their own
version of the diagram, with labels and ingredients chosen to fit the discussion at hand.
The diagram supports an explorative practice of mapping by visualisation and labelling,
not striving for strict definitions of terms. Figure 6 shows two such variations, each
depicting a number of roles and considerations that the main actor had to make, and
sometimes the other people involved in this. In each case the PhD researcher had an
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MSc degree design, experience in designing products for consumers, and had to explore
not only a new tool, but also the appropriate mix of research actions needed to develop
such a tool. It takes too far to go into detail here, but the dissertations are published and
available online.

Figure 6: Variations of the diagram by PhD candidates. Left: Creating Socionas (Postma,
2012), developing a design tool for letting design teams consider the social use of
products; right Crossing Cultural Chasms (van Boeijen, personal communication, October
2014), on developing exploratory tools with which designers can better understand users
from very different cultural backgrounds.

Discussion and conclusion: uniting the field(s)
Design research is quickly growing field, but in many ways still trying to find its way. In
part this is because the field is new, in part because several different communities
(engineering design, product design, computer-human interaction, service design) have
established themselves and are now beginning to overlap or sometimes merge.
In this development, much is still to be clarified. We presented a way of supporting a
discussion with a pointable-at diagram that can be used to distinguish individuals,
professions, roles, goals, means, results, communities, and more. All of these words are
used with greatly varying precision in many places. Unifying the field(s) with exact
definitions of terms that everyone would agree on does not seem a viable way at the
moment: there are too many areas of discourse, and too many disciplines and
interdisciplinary fields, each with their own communities, journals, and conferences. We
do see hope that descriptions of concrete projects can help building a shared
understanding across these boundaries, if we can find a way for participants in the
discussion to achieve a common wavelength. The diagram hopefully provides an
inspiration for people to support their discussions with visual means, to clarify differences
and agreement of interpretation.
One prominent limitation of the diagram is that it mainly depicts singular actors. Much of
design, and much of research, is an activity of teams, groups, and communities. The
diagram depicts that a tool is always used in conjunction with other tools, techniques, and
infrastructure, but we haven’t discussed it. But just as ‘other tools’ can be added to the
diagram (and are in Figure 5), it may be worthwhile to explore variants and visualisations
for these networked activities, and how knowledge, tools, and products exist and function
in the groups. Our focus on the individual designer/researcher/user has a historical
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explanation in that we developed the diagram in discussing PhD research projects, which
by their academic requirements have an emphasis on the individual researcher.
In the sections above we explained how the diagram can be used, and indicated some of
the limitations of the diagram’s usefulness. We don’t pretend that this is a theory, rather
feel that this is a stepping stone to help a discussion and awareness about the terms and
relations we use in this dynamic interdisciplinary area we call design research.
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The Use of Grounded Theory in User Experience Based
Design Research: A Study on "Automobile Modification"
in Turkey
Selen Devrim Ülkebaş, Bahçeşehir University

Abstract
In today’s so called post-industrial societies, increasing influence of the symbolic use of
object overwhelmingly dominates the relationship between human and object. As objects
have become an important part of individual’s social and psychological world, qualitative
research approaches aiming to gather a deep understanding of human behavior and
experiences have gained importance not only in the disciplines of social sciences but also
in design related disciplines.
Grounded Theory is one of the qualitative research approaches aiming to discover and
uncover the experiences and interactions of people "grounded" in everyday life practices
and generate theories regarding social phenomena. Although Grounded theory was
developed for sociology, it has been applied by different disciplines. The systematic
methodology of grounded theory in analyzing data, differentiates it from most of the
traditional qualitative research approaches. Consequently, grounded theory deserves a
scholarly attention in design research.
This paper intends to explore the contribution of grounded theory approach in design
research by exploring the analyzing process of user experiences and preferences in the
interest called automobile modification. Within the analysis process of the case study
presented, this paper aims to transparentize the analysis process for those who are going
to use grounded theory approach in design research.

Keywords
Qualitative research methods; User Experience Based Design Research; Grounded
Theory
Although the use of qualitative research methods are common in design research,
grounded theory approach is rather new to the design studies as it has been largely
unused in the field of consumer behavior (Goulding, 2002, p. 107) which also aims to
explore the experiences of users. Yet, in recent years there have been a growth in the use
of grounded theory in several disciplines including design research.
A case study on automobile modification in Turkey is presented in this paper to illustrate
the application of grounded theory in user experience based design research. Case study
intends to explore the experiences of modified automobile users. Depending upon this
qualitative structure of the study, grounded theory approach was adopted for the case
study presented.
Grounded theory can be effective in user experience based design research. However,
the existence of different versions of the method and the difficulties in finding literature
that transparentizes the analysis procedures and process, caused difficulties on applying
the method while conducting the research. Additionally, applying this methodology in
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rather a different field was one of the most challenging factors of the presented case study.
This paper is developed from the experience of learning to use grounded theory. The
purpose of this paper is to transparentize the analysis procedures and process for those
who are going to use grounded theory approach in design research.

Grounded Theory: Historical Background
Grounded theory approach was developed by Anselm Strauss and Barney Glaser in the
1960s for the purpose of overcoming the difficulties that the field of was facing to
understand experiences of people. Glaser and Strauss (1967) developed a method that
enabled the researchers to systematically generate a substantive theory grounded in the
empirical data from the practical situations in the real world. Glaser and Strauss
developed grounded theory to conceptualize data into categories, demonstrate the
relationships between these conceptual categories and understand conditions of these
relationships in order to generate middle-range theories from the qualitative data (as cited
in Charmaz, 2001, p. 675).
Glaser (1992) states that grounded theory is “a general methodology of analysis linked
with data collection that uses a systematically applied set of methods to generate an
inductive theory about a substantive area” (p.16). Similarly, Charmaz (2006) describes
grounded theory as “a set of methods that consist of systematic, yet flexible guidelines for
collecting and analyzing qualitative data to construct theories ‘grounded’ in the data
themselves” (p. 2).
Grounded theory studies social phenomena from the perspective of Symbolic
Interactionism tradition which is based on understanding human behavior: how people
perceive and interpret their surrounding and convey meanings (Goulding, 2002, pp. 39-40;
Eaves, 2001, p. 658). In this sense, Symbolic Interactionism focuses on inner experiences
of human which is rather difficult to obtain.
Most of the methods used in social sciences based on verification of theories and testing
hypotheses. However, previously determined theories and hypotheses can prevent
researchers from seeing hidden structures grounded in the phenomenon. Though,
grounded theory systematically and inductively generates theory from data (Glaser, 1992,
p. 6; Strauss & Corbin, 1990, p. 24), this inductive thematic analysis structure of grounded
theory puts this method in a privileged position in studies that are not actively researched.
Performing inductive data collection and analysis together with the usage of systematic
comparative method are the most powerful features of grounded theory. Constant
comparative method can be described as collecting data and analyzing data
simultaneously by constantly comparing data with each other from the beginning to the
end of the research (Charmaz, 2006, pp. 23, 187). Although it is the main feature of
grounded theory, constant comparative method is also the challenging part of grounded
theory as it is a time consuming process.
Twenty three years after establishing the method, disagreements between Glaser and
Strauss resulted the founders of grounded theory to split in 1990's. Starting with the split
between Glaser and Strauss, there has been an ongoing debate between the Glaserian
and Straussian versions of grounded theory. It has been repeatedly adopted and
developed by researchers since then. There are three main approaches of grounded
theory. First one is Glaser’s classic version which remains faithful to the original version of
grounded theory. The second version of Strauss's with the collaboration of Juliet Corbin
(1990) reformulates the original version in order to obtain clarity in the data analysis
process. The new coding technique of Strauss and Corbin offers well defined data
analyzing process called paradigm model which looks systematically for causal conditions,
phenomena/context, intervening conditions, action strategies and consequences in the
data. Its well defined and systematic structure makes the paradigm model easy to follow,
but precisely because of this structure of the model, in his book Basics Of Grounded
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Theory Analysis: Emergence Vs. Forcing, Glaser (1992) criticizes Straussian version for
forcing data rather than allowing the theory to emerge and Glaser emphasizes the
importance of emergence. Moreover, he argues that this new version of Strauss and
Corbin is no longer grounded theory but a new method which he calls "full conceptual
description" (p. 123). Another disagreement between these two versions is about the role
of the researcher in the analysis process. While, Strauss and Corbin (1990,pp. 48-56)
emphasized the importance of other influences besides what emerges in the study, such
as personal experiences, earlier ideas, professional background, etc., Glaser (1992, p. 31)
continues on his suggestion that researchers should keep themselves uncontaminated
from existing ideas and knowledge. Although Strauss abandoned the traditional approach
suggesting the researcher to be a tabula rasa or blank state, Glaser’s positivist version
continues to advocate the idea that the researcher should delay literature review to the
end of the analysis process.
The third version of Charmaz’s social constructivist approach is an alternative to Glaserian
and Straussian versions. Consequently, the versions of grounded theory ended up with a
new categorization; objectivist (positivistic) grounded theory and constructivist (interpretive)
grounded theory. As its name designates, constructivist approach relies on Constructivism
theory which embraces the idea that meaning is not constructed objectively, but rather
individually interpretive. Emergence is still an important issue in the constructivist
approach, but unlike Glaser's approach that demand researches to remove themselves
from the influences of their disciplines which can mislead researches and cause the data
into preconceived categories, constructivist approach considers researchers as a part of
the research process and criticises the objectivist approach for erasing the perspectives
and differences related to the role of the researcher (Charmaz, 2006, p. 132; 2010, p. 162;
Clarke, 2005, p.13).
Besides these main versions, researchers from several disciplines still interpret and
modify grounded theory according to their researches. Although, I mainly conducted my
research according to the traditional approach of grounded theory, I preferred to combine
the advantageous features of both Glaserian and Straussian versions of grounded theory:
I did not use paradigm model in the analysis process, agreeing on the critics of Glaser on
paradigm model of Straussian version that forces data rather than allowing the theory to
emerge. On the other hand, I did the literature review before I started the analyzing
process and also I did not eliminate my background knowledge while interpreting the data
unlike Glaser's suggestion.

About the Case Study: Research on Automobile
Modification in Turkey
Automobile is one of the exceptional objects that shaped the economical and social life in
the 20th century. Therefore, analyzing automobile in its consumption process can give a
perspective of human-object relationship in modern consumption scene.
Automobile, as an industrially produced object, is designed for average user with average
and standard features. Automobile modification can be defined as "changing one or more
of the features of an automobile to fulfill the same or another function according to the
personal demands and desires of the user" (Ülkebaş, 2012, p. 3). Case study presented in
this paper explores the structure of meaning and form reproduction in modified
automobiles within the usage practices of users in Turkey.
The research area lacks theoretical development and literature. Thus, the study aimed to
develop theoretical understanding on the experiences, decisions and behavior of modified
automobile users. In this context, face-to-face in-depth qualitative interviews were
conducted with fifteen participants owning modified automobiles and the data derived from
these interviews were analyzed using grounded theory approach. The reasons of adopting
grounded theory approach for this study can be summarized as:

860

- it focuses on understanding the practical situations in the real world (Denscombe, 2007,
p. 92).
- it is an effective approach that allows researches on new areas, new phenomenon that
has not been fully explored (Denscombe, 2007, p. 92).
- it is based on the experiential aspects of human behavior; how people understand
events and phenomena and how they attribute meanings to these events and phenomena
(Denscombe, 2007, p. 92; Eaves, 2001, p. 658; Goulding, 2002, p. 107).
- it uses more defined and systematic, yet flexible procedures for collecting and analyzing
qualitative data in order to reveal the theory 'grounded' in the phenomenon inductively
(Charmaz, 2006, p. 2; Goulding, 2002, p. 40).

Data Analysis in Grounded Theory: Conducting the
Research
In grounded theory, data collection has the same structure of other qualitative research
methods. Data can be both qualitative and quantitative. Although the most common data
collection method is interview; observation, text or visual data can also be used as a
source of data in grounded theory. Yet, qualitative interviewing provides an open-ended,
in depth exploration of real life: experiences and behaviors of participants (Charmaz, 2001,
p. 29). Interviews should be constructed flexible and open in order to let concepts emerge
rather than forcing them into preconceived perceptions or opinions (Charmaz, 2006, p. 18;
Goulding, 2002, p. 59). Accordingly, data collection method for the study was determined
as semi-structured in-depth qualitative interviewing.
Collection and analysis of data have rather a flexible structure in grounded theory.
Analysis of data being simultaneous with the data collection is a crucial part of the process,
which enables the researcher to have control on the analyzing process and helps the
researcher to focus, structure and organize data throughout the whole analyzing process
(Charmaz, 2001: 676), (Figure 1).

Figure 1: Theory building stages of Grounded Theory.
Coding is the basis of the analyzing process. Coding can be simply defined as breaking
down data and then reassembling after evaluation of inter-relationships (Goulding, 2002, p.
74). The coding process moves from description to conceptualization. The analysis
process of grounded theory starts with systematically breaking down raw data into
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conceptual units of meaning called codes. Then, these codes are reassembled into
coherent whole called concepts by using constant comparative method. After these
concepts are again grouped into conceptually higher order of descriptions called
categories, conceptual connections between these categories are constructed in order to
let the theory emerged from data. In this sense, unlike several qualitative methods, coding
process is not only part of the data analysis, but the main element of the process. This
iterative inductive and deductive cyclic structure allows theory to emerge. Changes and
refinements are maintained throughout the coding process in grounded theory which
differs the theory form most of the qualitative coding processes (Descombe, 2002, p. 119).
Memo writing is another feature of grounded theory. Researcher takes undetailed and
quick notes on codes and their relationship throughout the analysis which is called memo.
Memos are researcher’s interpretation of the data, which engages the researcher to the
data and helps to discover emergent social patterns (Lempert, 2010, p. 245). Memo
writing helps the researcher to spark fresh ideas, discover gaps in earlier interviews,
prompt the raise of conceptual concepts and find novel relationships (Charmaz, 2001, p.
678). Memos are helpful especially in open coding stage, the early phase of analysis.
It is important to keep in mind that the stages of analyzing process in grounded theory are
not linear. Data derived from each interview which is labeled as codes, concepts and
categories, is continuously compared and constructed throughout the whole analysis
(Figure 1). As new codes are created, they are compared with existing codes, concepts
and categories. Simultaneous collection and analysis of data eventually ends when no
new categories seem to emerge which is called as theoretical saturation (Glaser, 1992, p.
102; Glaser & Strauss 1967, p. 61; Strauss & Corbin, 1990, p. 211). Glaser and Strauss
(1967) describe this as the point “the researcher sees similar instances over and over
again and become empirically confident that categories are saturated” (pp. 61).
Correspondingly, the sample size is determined by theoretical saturation which is called
theoretical sampling. In theoretical sampling, researcher simultaneously collects and
analyzes data and decides the next source of data repeatedly after each data collecting
and analyzing process (Glaser & Strauss, 1967, p.45). Researcher seeks for source of
data that will provide information rich data for the emergence of theory (Charmaz, 2006, p.
14). In this context, researcher is directed by the emergence of theory in deciding on the
sample, not by the goal of capturing representative of a population.
As mentioned before data analysis process of grounded theory has adopted, interpreted
and modified by several researchers. Analysis structure that involves open coding, axial
coding and selective coding stages, developed by Strauss and Corbin (1990), was
adopted in this study due to its contribution to the researcher for enabling more ease in
this time consuming and complex data analysis process with its well defined and
systematic structure (Figure 2).

Figure 2: Grounded Theory analysis process.

862

At the beginning of the study, a preliminary study was conducted not only for getting
familiar with the method, but also for testing and clarifying the interview questions,
sampling and analyzing processes for the following stages of the study. Four participants
were chosen from the customers of the workshops on automobile modification. At the end
of the preliminary study, problems with interview questions and the sampling method were
revealed and they were reconstructed.
There is a lack of organizations and associations for professionals and enthusiasts in
automobile modification. Moreover, workshops and companies of this field are not
registered in a defined business area. They are titled under rather broad industry
categories, such as automobile and plastics industry. This undefined and scattered
structure of automobile modification causes difficulties in tracing the professionals and
enthusiasts of this interest. In order to overcome this problem, snowball sampling which
relies on referrals from initial participants; a chain of referral sampling, was adopted for the
study. Socially networked participants who were accessed through automobile
modification meetings, invited their peers to participate in the study. Although snowball
sampling method was helpful for the research since it is useful to reach the hidden
population which is difficult for the researcher to access, some of the invited peers
became reluctant to participate and the chain of referral sampling was interrupted
throughout the research. This was one of the major problems of the research. In order to
construct the sampling chain again, the need for reaching the initial participants repeated
throughout the research several times.
Continuing phase of the study, semi-structured open ended in-depth interviews were
conducted and reconstruction of the interview questions continued throughout the study.
Face to face interviews were lasted between 22-63 minutes and interviews were recorded
as audio files. Data derived from the interviews were simultaneously analyzed to generate
codes, concepts and categories. According to the theoretical saturation approach of the
grounded theory, sample size of the study was determined by the saturation of constantly
compared data where no new data seem to emerge regarding a category. At the end of
eleven interviews, analysis process began to reach theoretical saturation and data
collection and analysis process ended after four more interviews.
According to the constant comparative method, data coded as codes, concepts and
categories are constantly compared with each other beginning from the initial phases of
the research. This way, qualitative data becomes conceptualized and the relationships
between the conceptual categories are demonstrated and finally the emerging conditions
of these relationships are specified.

Open Coding
Open coding stage is the initial stage of the coding process. After audio recorded data
was transcripted in Microsoft Word software, the analysis process began with open coding.
For opening the data and what the data consists of; raw data was broken down into
conceptual units of meanings, which are called as codes, by line by line, sentence or
paragraph coding (Table 1). Strauss and Corbin (1990) describe this process as “breaking
down, examining, comparing, conceptualizing and categorizing data” (p.61). These
conceptual units of meanings were identified and labeled. It is hard to determine which
codes are related with the research, so all possible codes are identified in this stage of the
process with open minded attitude of the researcher and in this stage of coding which
Charmaz (2001) names as initial coding, openness allows new ideas to emerge (p. 48).
Initial stage of coding helps researchers to study the data and to discover participants’
view (Charmaz, 2006, p. 46).
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Interview Transcripts

Code s

Q: Is there any automobile that has a significant importance to
you?
A: For example, there is an automobile which I am going to buy.
It is 350Z, it is a model of Nissan......................................................
1

interest in sports car

Normally it is for 'drift ' ......................................................................

interest in aut omobile
racing

It is one of a kind, it is unique. I think it is the one……………............

uniqueness

Q: Why is this automobile important to you?
A: The form, the appearance of the car is suitable for modification.
Its engine is also suitable for modification..........................................

'availability for
modification' criteria for
automobile preference

and also it is not owned by so many people. Normally, let me tell
you, there are 20, at best 25 cars exist in Turkey…….......................

to be owned by few people

Actually its price is also affordable, it is possible to buy.....................

economic accessibility

2

but no one buys this car because of the high amounts of taxes . It
has a 3500 hp engine, so no one can buy it because of the taxes....

affordable by few people

However, this car is a completely different type of car……….... ........

uniqueness/ being different

There are upper versions of this car. Let me tell you, this car is the
'Mona Lisa' of this interest. I mean it is aesthetic, it has everything...

aesthetic perfectionism

so it is unique………………………...…………………………………...

uniqueness

Table 1: Example of line by line and sentence coding technique.
Codes emerged from initial coding were merged into more focused patterns to create
concepts by comparative analytic process of making comparisons to highlight similarities
and differences of codes (Strauss & Corbin, 1990, p.7). Likewise, concepts were
constantly compared with each other and also with codes, and they were grouped into
conceptually higher order of descriptions; categories (Strauss & Corbin, 1990, p. 7).
(Table 2). At this stage of the analyzing process, card sorting technique was helpful to
organize the changing patterns.

1

'Drift' is a driving technique in which driver breaks the rear wheels in order to force the automobile
to slide sideways through a turn.
2
Automobile taxes are based on engine capacity in Turkey.
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Code s

Concepts

Categories

Desire to differentiate himself from his peers
A version to being ordinary

Being different

Preferring automobiles that are not commonly
preferred
Enjoying uniqueness
Preferring customized production

Uniqueness

Not affordable for most people
Desire to be
unique
Feeling superior to the other aut omobile owners
Enjoying car racing

Superiority

Enjoying challenge against competition

Demanding a perfect aut omobile outlook
Preferring the best

Perfectionism

Aesthetic perfectionism

Valuing his style to be appreciated by others
Enjoying to be identified with his aut omobile

Familiarity

The will to express himself through automobile
modification

Enjoying his automobile to be appreciated by others
Enjoying to be asked about his automobile

Appreciation

Being proud of to be a winner in beauty contest for
automobiles

Desire to be visible

Enjoying the feeling of being important
Paying attention to his appearance from the outside
Enjoying to show off

Attract attention

Enjoying to be the center of attention
Paying importance to the external modifications due
to their visibility

Table 2: Example of emerged codes, concepts and categories at the end of open coding.

Axial Coding
In axial coding stage, data that was broken down into units of meanings in the open
coding stage, was reassembled back in new ways in order to create a coherent whole
(Strauss & Corbin, 1990, p. 96-97). Starting from this point, creation of the theory began to
form. Axial coding stage aims to construct the relationships and the conceptual

865

connections between categories and sub categories (Figure 3). Strauss and Corbin (1990,
p. 96) developed the paradigm model, a set of procedures to put data together and make
connections between categories. Paradigm model looks systematically for causal
conditions, phenomena, context, intervening conditions, action strategies and
consequences in the categories.
Constant comparison of codes, concepts and categories that started in the open coding
stage was maintained during the axial coding stage. In order to do this, grouping of codes,
concepts and categories kept on evolving throughout the whole analysis process.
Although “what, when, where, how and how much” questions guided the construction of
the relationships between categories, the paradigm model of Strauss and Corbin version
was not strictly used in this study in order not to force the emergence of the theory
through predetermined structure. As the relationship between categories and
subcategories were constructed, the theory began to emerge.

Figure 3: Constructing the relationship between categories and sub categories.

Selective Coding
In selective coding stage, after systematically relating the categories with each other,
further refinement of these relationships results as one category to emerge as a core
category or as Strauss and Corbin (1990) define it as the central category: "the central
phenomenon around which all the other categories are related" (p. 116) which gives a
meaning to the studied behavior, phenomenon (Goulding, 2002, p. 88). Strauss and
Corbin (1998) identify the core category as the category that has the "analytic power" (p.
146), which draws other categories together to form a coherent whole.
In this study, two categories Desire to be unique and Desire to be visible emerged as core
categories. Although two core categories are not common, these two categories are tightly
related to each other as they can be the reason and the consequence of each other.
Theoretical model of this study was constructed by relating other categories with these
two categories.

Theoretical Model
As mentioned before Glaser and Strauss developed grounded theory to conceptualize
data and also demonstrate the relationships between these conceptual categories in order
to generate middle-range theories. All categories including core categories were grouped
under five conditions in the research in order to report the theoretical model,:
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- Motivations: This condition refers to motivations of participants modifying their
automobiles. In the study, Desire to be unique, Desire to be visible, Requiring alteration
and Disavowal of rules categories were defined as the motivations of participants for
modifying their automobiles.
- Interaction with people: This condition is the source of the motivations. As the core
categories; Desire to be unique (being different from "others") and Desire to be visible
(being recognized by "others") indicate, the opinions of "others" are important to the
participants. In this sense interaction with people is another important condition of the
theory in relation with the core categories. Categories constitute this condition were
defined as interaction with other modified automobile owners and interaction with other
people.
- Preferences: This condition is the consequence of the motivations of the participants.
Motivations effect participants' decisions and preferences in the modifications. Core
categories, desire to be visible and desire to be unique categories have the most decisive
role in shaping the preferences of participants. These preferences emerged as Preferred
modification style, Preferred modification categories, Preferred application/production
techniques and Criteria for choosing automobiles to modify.
- Interaction with modified automobiles: This condition explains the feelings and the
opinions of participants about their automobiles after modification process takes place. As
a result of their decisions, concerning preferences in modification, participants get in
relation with their modified automobiles both physically and emotionally. Interaction with
modified automobiles condition refers these emotional feelings of participants towards
their automobiles such as Having pleasure of modified automobile; Internalizing modified
automobile and Associating modified automobile with loved person/character/thing.
- Context: This condition refers to the context and conditions that participants perform their
modifications. These conditions and context emerged as conditions that caused
participants to start automobile modification, opinions of family members about automobile
modification and conditions in automobile modification.
All categories titled under five conditions were comprehensively explained in the final
stage of the analysis process. The contents of all categories and their relationships with
core categories were discussed in a storyline using the excerpts from the statements of
the participants (Figure 4).

Figure 4: Snapshot from the explanation of categories and their relationship with core
categories using the excerpts from the statements of the participants.
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Conclusion
Friedman (2003, pp. 508, 519) states that design discipline is at the intersection of several
large fields grounding in both research and practice, and he also emphasizes that this
double-sided nature of design causes a confusion in design research. Practice-based
design research confuses practice with research and misses the importance of developing
theory from practice. Yet, developing theory from practice through articulation and
inductive inquiry is important.
The social, technological and economic changes and developments in the century that we
are living in, have also effected the design activity. Design is no longer an activity dealing
with form and function, further it has to cover broader set of prospects from different
disciplines. Understanding users in their consumption scene is one of these prospects.
The traditional design approaches with their definitions and limits of design activity are
changing and this change needs depth knowledge both of design profession and research.
Friedman (2003, p. 509) recalls Herbert Simon's definition of design activity that defines it
as a process aiming to change existing situations into preferred ones. Today, design
process moves from understanding and knowledge to action. Understanding existing
situations can lead the design activity to proceed into creating preferred situations.
Besides the changing role of design, Friedman (2003, p. 509) states that design failures
are still common and he puts the lack of method and absence of systematic and
comprehensive understanding in design area as causes of this situation. He (2003,
pp.512-513) puts the importance of research and theory to overcome the problems design
faces, as research offers the tools for systematic inquiry for obtaining knowledge and as
theory creates a model that frames, organizes and describes the knowledge.
At this point, grounded theory presents an alternative for design research. Grounded
theory develops theory out of practice: it focuses on understanding and discovering the
experiential aspects of human behavior grounded in everyday life practices. Grounded
theory does not aim at capturing a representation of a population; it aims at a deeper
understanding of the phenomena under study.
Design activity can be separated from other problem solving activities according to the
designer’s individualistic understanding and interpretation of the problem. Users’
understanding and experiencing of the outcomes of the design activity also involves
subjectivity. The aim of qualitative research is to understand social phenomena in natural
settings, giving emphasis on the meanings, experiences and views of the participants. In
this sense, qualitative research methods are always useful for design activity and
research.
Certainly, the choice of research methodologies and methods depends on the problem of
the research. Since researches on user experience rely on understanding how experience
is created and meaning is constructed by users, qualitative inquiry is still valid. Yet,
qualitative inquiry can vary in wide range of paradigms, methodologies and methods.
However, the purpose of this paper is to transparentize the analysis process of grounded
theory through the experience of learning to use grounded theory in the presented case
study. Grounded theory is adopted for this study according to the problem of the study
and its contribution to obtain knowledge in the research area.
Grounded theory combines advantages of qualitative and quantitative research
approaches: inductive thematic structure of the analysis process enables generating
theory from data through its systematical structure and enables the researcher to have the
control on the analysis process. Yet, these most powerful features of grounded theory are
also the challenging part of the method. The analysis process of grounded theory is
extremely time-consuming.
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It should be kept in mind that as it relies on allowing the theory emerge from data,
grounded theory is inadequate for researches with previously determined specific aims
such as comparative researches, verification of theories or testing hypotheses. On the
other hand, because of this nature of the method, grounded theory is an effective method
for researches on new areas, new phenomenon that has not been fully explored.
Consequently, grounded theory was a resourceful method for my research on
understanding experiences of users in Turkey performing automobile modification; a topic
which has not been explored before not only as a part of design research but also in
social sciences related areas.
Design practice and research involve a social dimension and grounded theory can
contribute to design discipline by undercovering the social dimension of design activity in
the perspectives of designers, users and designed artifacts.
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Abstract
We explore Smartphone use in Korea to develop a grounded theory on the experience
with personal ubiquitous technologies. The preliminary theory that emerged during our
data analysis centres on the role of changing time experiences in the use of Smartphones.
Within this interpretation, we theorize that the Smartphones are used through tactics of
accelerating, broadening and defragmenting time perceptions in order to control the
experience of time. These tactics are. Finally, we support this notion of temporal qualities
by proposing the three time-related factors for personal ubiquitous technologies of Speed
and Acceleration, Incidental Interactions, and Intrinsic Technology Integration.

Keywords
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Current research has confirmed the phenomenon that people are almost always with their
Smartphones (Oulasvirta, Rattenbury, Ma, & Raita, 2011). Its usage is spread across the
whole day, as people get on their devices the moment they wake up, and continue using
them until late at night (Karlson, Meyers, Jacobs, Johns, & Kane, 2009). Most importantly,
people perform these tasks within their own timeframe, whenever they feel like it and
regardless of the context or activity. Against this backdrop, our study explored
Smartphone interactions by Korean youths. We focused on how the Smartphone is
appropriated by means of user tactics to gain notions of private time. Thus, this paper
builds its argument, that Personal Ubiquitous Computing is a temporal technology,
through three focal points: (1) the phenomenon of Smartphone use, (2) the appropriations
of personal ubiquitous technologies by Korean youths, and (3) a qualitative study to
assess these appropriations.

Towards Personal Ubiquitous Computing
The scope of our qualitative study required us to understand the concept of the
Smartphone in a broader sense. This meant we had to exceed its plain technical definition,
which would be a handheld, wearable and mobile information appliance that involves a
pervasive communications infrastructure supporting it to enable a continuous integration
of technology and people. Instead, our focus in this section centres on how user
experience and interaction design issues, as well as adaptation (context-awareness) and
personalization technologies have evolved over the course of the past two decades into
current Everyday Computing ideas, arising from two theories of at that time new
computing paradigms: The current Smartphone can be seen as rooted in two
technological mindsets, which are Calm Computing and Information Appliances.
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Third Wave Computing – embedded and mobile
In his 1996 article “The coming age of calm technology” (Weiser & Brown, 1996) Weiser
introduced a three-wave model regarding the evolution of computing, with the first wave of
computing, taking place from 1940 to about 1980, as being dominated by many people
serving one computer, the second wave, in contrast having one person and one computer,
however divided and not inhabiting each other's worlds, and finally, the third wave, having
many computers serving each person everywhere. Weiser called this last wave
“ubiquitous computing” or “UbiComp”. He characterized this paradigm through the two
characteristics of being present at anytime and available anywhere. Accordingly, this led
to a temporal dimension enabled by embedding invisible computer in all interactions with
our environment, and a spatial dimension driven by mobilizing portable computer to
accompany people on every movement.
Weiser characterized the third wave in computing with the words “invisible”, “calm”, and
“connection”. Since computers already inhabited the most mundane things found in the
domestic environment, Weiser stipulated that people must dwell with computers, rather
than just interact with them. Dwelling with computers meant that both people and
computers have their given places, and co-exist in “comfort”. Weiser lamented that
existing computer metaphors of that time were inadequate to describe this “dwelling”
relationship, and he especially despised the metaphor “smart” for its intrusive nature. He
realized that for computers to be truly smart, they had to be ignorable for most of the time,
while providing subtle yet “constant clues about surroundings, the loved ones, the own
past, the objects around us, or even the world beyond the home.” (Weiser & Brown, 1996)
With several more analogies to the natural context of the home, Weiser discussed the
subtleties that turn a house into a home and that computers were to help bring about this
turn. Weiser unmasked and criticized the metaphor of “smart” as an attempt to scale
computing in performance, only making it bigger, better, faster, and therefore as
unsuitable for meeting actual human needs. Instead, he envisioned the possibility to make
machines that take care of humans’ unconscious details, by connecting them deeper with
their environment. The house of the future thus was to become one “quiet and unobtrusive
connection to the world”. Weiser concludes his thoughts on ubiquitous and calm
computing by seeing its major role in freeing people’s minds from unnecessary work, and
empowering them to “understand the patterns in the universe and ourselves within them”
(Weiser & Brown, 1996).
Even though highly influential on the directions of the field of ubiquitous computing, the
third wave, as envisioned by Weiser, has not come to pass. Yet, it has created the
grounds for an agenda of ubiquitous computing research that would have a vast and
sustaining impact on related studies of human-computer interaction. For our study,
Weisers’s thoughts allow us to see the Smartphone in a different light, turning the focus
away from what it is now. In this way it lets us imagine possibilities of what it could
become instead, and what its underlying concept of transcending human limitations
essentially stands for.
By introducing the concept of “Information Appliances” (IA), researchers have made a
step towards a personal ubiquitous computing from another point of view, different from
that of Weiser’s. In many ways foreshadowing the idea of Smartphones, Jef Raskin
coined this term around 1979 (Allan, 2001). Norman later explained the term in more
detail describing IA as movable devices designed and pre-configured for a single purpose,
and becoming unnoticeable for untrained people, due to their high ease of use. Norman
promotes this effect as the device becoming “invisible” leading to an “Invisible Computer”.
Another important feature of IA is their ability to share information automatically with any
other IA (Norman, 1999). IA can be seen as a milestone to the advancement of ubiquitous
computing and to current Smart Devices. Yet, although smart devices partially overlap in
definition with specific types of appliances such as Information appliances, Smart Devices
differ in several key ways. Firstly, Smart Devices in general can take a much wider range
of form-factors than appliances. Secondly, Smart Devices support more of the ubiquitous
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computing properties. Thirdly, information appliances focus on remote interaction with
computing environments that tend to be personalized whereas Smart Devices can also
focus heavily on impersonal physical world interaction. Finally, the term appliance
generally implies that devices are task specific and under the control of some embedded
system or application with a specific operating system, whereas Smart Devices may
support multiple tasks, e.g., a mobile phone can act as a phone but also as a games
console, music player, camera, etc.
Norman’s argument that appliances with single-function technologies would take over and
replace complicated, multi-functional devices has been disproved, considering the
success of iPhones, Blackberrys, etc., opening up new possibilities for the future of a
personal ubiquitous computing to another direction.

Everyday Computing - anytime and anywhere
The unpredictability of everyday life is reflected in the variability of the context basically
comprising people’s actions, times and places in which those actions occur, and
motivations that drive the same. Rogers clarifies that specifics of this context have proven
to be subtle in difference, fluid in experience and highly idiosyncratic in meaning, making it
very difficult to build truly smart systems that naturally support people in their daily
practices (Yvonne Rogers, 2006).
To overcome this issue Bell and Dourish present their notion of Ubiquitous Computing as
inherently messy. Their idea is to have a significant aspect of Ubiquitous Computing’s
research agenda dealing with the ways heterogeneity is currently manifested and
managed in real-world systems and everyday ecologies. This then shifts the question to
how people manage as well as benefit from this messiness in current interactions (Bell &
Dourish, 2007).
Tolmie et al. suggest some kind of Bricolage of ordinary technologies, which, instead of
becoming invisible or inconspicuous, are supposed to show clear presence and visibility,
while still remaining “unremarkable” and thus, invisible in use (Tolmie et al., 2002). Tolmie
notes that especially, recognizing the minutiae of multifaceted, yet unremarkable aspects
that surround our everyday routines provides potent requirements on any technology that
might become embedded in such activities. Here routines are identified as the very “glue
of domestic life” by providing the grounds whereby the business of home life gets done.
Thus, routines stand for people being able to get out the door, do chores, put the children
to bed, and so on, without constantly having to account for what they are doing.
Another approach towards a more realistic vision of Ubiquitous Computing is presented by
Chalmers et al. Their concept describes ‘seamfulness’ as an answer to the many ways a
user shapes her activity to fit new technologies into an existing ecology of products and
tools Thus, ‘seamfulness’ explains the “process of experiencing and understanding how to
weave a new system into one's everyday life” (Barkhuus & Polichar, 2010; Chalmers &
Galani, 2004), as this happens while taking advantage of the unintended seams in
technology.
Both Tolmie and Chalmers deal with the fact that in actuality, Ubiquitous Computing has
turned out to be characterized by activities of improvisation, tinkering and appropriation.
For example, many current technologies found in homes are likely to be tied together
rather casually and kept in sync with significant efforts. Furthermore, these technologies
reveal surprising appropriations for purposes barely imagined by their designers,
sometimes even directly opposing them. There is an obvious divide between the various
social, cultural interpretations of what technology should be used for.
Despite this heterogeneity of understandings, Abowd and Mynatt have identified a key
concern that is common to all approaches in that “( ) motivations for everyday computing
stem from wanting to support the informal and unstructured activities typical of much of
our everyday lives.” To support these activities Abowd and Mynatt demand a continuous
interaction that changes computing from a localized tool to a “constant presence” (Abowd
& Mynatt, 2000). They propose five key features of casual activities to inform the design of
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everyday computing. Those are that daily activities (1) rarely have a clear beginning or
end, (2) are expected to be interrupted, (3) have multiple activities operate concurrently,
(4) have time as an important discriminator and finally (5) need associative models of
information to resume an activity. In summary, these five points characterize the temporal
experience of the unstoppable flow of life in which we can merely dip in and out
opportunistically.
Additionally, Abowd and Mynatt offer four research directions in everyday computing that
range from (1) designing a continuously present computer interface, to (2) presenting
information at different levels of the periphery of human attention, to (3) Connecting
events in the physical and virtual world, to (4) designing for informal, peripheral, and
opportunistic behavior. In summary, these directions roughly reflect the challenge of
enabling personal, ubiquitous computing as we already can witness with current
Smartphones.

Research design
Research Goal
The research goal is twofold. On the one hand, we aim at utilizing both research foci of
‘Smartphone use’ and ‘Korean youths’ to understand the phenomena of Personal
Ubiquitous Computing among technologically skilled young Koreans. On the other, we aim
at developing a theory that addresses the interrelationship between humans and personal
ubiquitous technologies.

How do young Koreans use their Smartphone?
The initial research question prior to any data collection was deliberately kept broad to
avoid any bias and to have further questions emerge during the data collection and
analysis phase. Subsequently, various more questions arose such as: when, where, and
how often do people use their Smartphone? What is the context of Smartphone use?
What are peripheral activities during Smartphone use? When does Smartphone use itself
become peripheral and when does the device become second nature? What are the
effects of the Smartphone's multi-functionality? How many functions are actually used?
What functions are used simultaneously? What is the average duration of Smartphone
use? What makes Smartphone use difficult? How do people cope with interruptions? etc.
Most of the questions initially remained unanswered, as their true purpose was not to
produce solutions, but to inspire new thought processes in the course of building a new
theory.

Participants
We aimed at subjective insights about real use situations of the Smartphone among
Korean youths. To that propose, we focused on a small sample of that part of the Korean
society, which currently accounts for the highest rate of mobile internet usage (KCC,
2011). This part is comprised of university students aged 20 to 25. Following a qualitative
approach, we focused on a small number of participants. The selection of a specific age
group kept the sample group homogenous resulting in higher data validity. Finally, the
chosen age group showed a limited involvement and overlap of activities with other
Korean social or demographic groups, meaning that the age group preferred to keep to
themselves, within their social circles.
The recruitment process was enabled by announcements on public notice boards at
cafeterias, dormitories and online forums, as well as through recommendations of
students and professors. Eventually, we recruited 13 participants of which all were
university students with a mean age of M=23,5 (SD=1,5). Seven participants were female,
6 were male. Six participants owned an Android OS Device, five an iPhone. In addition,
one participant used a Blackberry and the final remaining one a Nokia device (Symbian
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OS). All participants signed a consent formed that ensured their free will to participate and
their neutrality and autonomy towards the research and the researchers.

Data Collection
We chose a qualitative approach based on the Grounded Theory Study proposed by
Strauss and Corbin (Corbin & Strauss, 2008) for four reasons. Firstly, we wanted to focus
on a new phenomenon for which only little information existed. Secondly, we wanted to
study this phenomenon as it occurred in its natural setting. Thirdly, we wanted to preserve
complexity to avoid oversimplifications. Finally, we hoped to develop a “wild theory” (Y.
Rogers, 2011) grounded in our primary data.
As it is typical with Grounded Theory, our study began with an open qualitative data
collection, rather than specific hypotheses about what was to be found, so as not to
unnecessarily constrain the emergent framework by precisely identifying variables. The
study was framed with the broad research question of how young Koreans use their
Smartphone. Further sub-questions arose during the collection and the simultaneously
conducted analysis of data.
We collected three data types. The primary source was photos taken by the participants in
the process of making an informal photo diary. The participants were asked to record their
Smartphone use indirectly, by taking an unaimed and effortless snapshot immediately
after each time they turned on their Smartphone. Over a period of three weeks, the 13
participants took a unified amount of 1033 pictures averaging to a mean of M=80
(SD=41,9) per person. As the photos were taken with the Smartphone, we had a
secondary data source through automatic tags that provided the photograph with a time,
date and GPS location stamp. Next to this quantitative data, the third source for our
analysis was gained in three weekly debriefing sessions in which the participants
annotated their photographs in regard to the activity on the Smartphone (Q1: What did
you do on your Smartphone?), the context activity (Q2: During what situation did you turn
on your Smartphone?), as well as the duration (Q3: How long did you use your
Smartphone? a moment – a minute – more than three minutes?).
With this method, we intended to collect in situ data, while minimizing obtrusiveness, so
that the Smartphone itself became our research tool. Thus, the Smartphone not only
served as the object of study, but also as a recording device to collect and document
contextual data about the use of Smartphones. As users were already familiar with their
devices there was no need for detailed instructions, nor were there any necessities for
having researchers follow and shadow the participants. We realized that the
Smartphone’s nature as a primary communication tool was of great advantage for any inthe-wild study, as people carry their phones around naturally and use them in everyday
social relationships (Katz & Aakhus, 2002; Kopomaa, 2000; Ling, 2004). Smartphones
thus differ from related technologies, such as personal digital assistants, PDAs (Barrett &
Barrett, 2001), not so much technologically as psychologically: mobile phones are an
accepted and integrated part of the people's lives and Smartphones are becoming
increasingly common.

Data Analysis
Again, following the guidelines for inductive research within Grounded Theory (Corbin &
Strauss, 2008), data were read and re-read until major themes emerged. Phenomena
were clustered into larger conceptual categories. Simultaneously, pertinent literature was
researched to understand existing theory and to uncover related phenomena. Initial data
analysis began with data collection so that the remaining time of the study could be used
to gather more data pertaining to emergent themes, until we reached a degree of
saturation.
After initial data collection, patterns emerged. The most interesting and promising patterns
were pursued and first theories were sketched.
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Coder 2
Speed

Coder 1

Face-toface

Multitasking

On the
way

In Bed

Idle time

During
class

Study pal

Just
Checking

Marginal
total

Speed

.09 (.017)

.01

.02

.01

-

-

-

-

.01

.14

Face-to-face

-

.03 (.002)

-

-

-

-

.01

-

-

.04

Multitasking

.02

-

.04 (.004)

.01

-

-

-

-

-

.07

On the way

.01

-

-

.09 (.011)

-

-

-

-

-

.10

In Bed

-

-

-

-

.15 (.026)

-

-

-

-

.15

Idle time

-

-

-

-

.02

.13 (.034)

.03

.01

-

.19

During class

-

.02

-

-

-

-

.05 (.008)

.01

-

.08

Study pal

-

-

-

-

-

-

.01

.08 (.009)

-

.09

Just Checking

-

-

-

-

-

.05

-

-

.09 (.014)

.14

Marginal
Total

.12

.06

.06

.11

.17

.18

.10

.10

.10

1.00

Table 1: Agreement Matrix.

Open coding
We divided the data (Photos and Annotations) into segments and scrutinized for
commonalities that reflect properties of a theme. In this process we converted the visual
data of photographs into descriptive codes that characterized our phenomenon of
Smartphone use from different angles. Open coding yielded a large number of different
items regarding use patterns. Many unique items, however, went astray in the process of
conceptualization. They reflected isolated idiosyncrasies of behavior that could not be
grouped content wise but under the more generic concept of 'idle time'. Examples include
Smartphone use 'on the toilet', 'in the shower', 'while brushing teeth', 'while clipping
toenails', 'alone in bed', 'in changing rooms of department stores', 'when using earphones,
'closing eyes, daydreaming', etc. Most of these examples are not directly represented in
the following concepts, however, they all underscore the deep level of momentary privacy
and glimpses of complete seclusion found throughout our study.

Axial Coding and development of concepts
In a second step we reduced the numerous codes by looking for logic relationships and
similarities of meaning. Thereby, we formulated more general codes that led to nine more
generic concepts of Smartphone use of Korean youths. These initial concepts are: (1)
Speed, which subsumes instances of momentary Smartphone activities, micro-actions,
and fast thought-processes like chatting or twittering (2) Face-to-face encounters, which
subsumes Smartphone uses when with or among people (3) Media Multitasking, which
subsumes Smartphone uses in situations like watching TV, surfing the web, reading a
print magazine, etc. (4) On the way, which subsumes use situations during transit, like
riding the bus, walking, etc. (5) In Bed, which subsumes Smartphone uses on the bed (6)
Idle time, which subsumes uses while waiting (7) During class, which subsumes use
cases while attending classes (8) Study pal, which subsumes cases during private,
solitary study (9) Just Checking, which subsumes habitual and repetitive behavior patterns
during Smartphone use.
Table 1 shows how we ensured reliability of these concepts, as we went into another
coding cycle with two individual coders, and subsequently adopted Cohen's Kappa as an
interrater reliability measure:
K = (Pa - Pc) / (1 - Pc)
where Pa represents the percentage of cases on which the coders agree and Pc
represents the percentage of agreed cases when the data is coded by chance. From
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Table 1 the sum of the diagonal values result in Pa = 0.75 and Pc = 0.125 leading to the
result of:
K = (0.75 – 0.125) / (1 - 0.125) = 0.71
After an initial low score we updated some concept definitions to its current state and
repeated the coding session until reaching a satisfactory score. The highest agreement on
a concept was found with time spent ‘in bed’ as those situations occurred regularly and
were easy to identify. The marginal totals show the most frequently coded concepts,
which are ‘idle time’, time spent ‘in bed’ and the concept of ‘speed’.

Selective Coding and grouping concepts into categories
The nine concepts have been reviewed according to their suitability for our initial theory of
human tactics relating to time, resulting in their synthesis to three main categories of time
experience:
“Accelerating the speed of thought” relates to the variability of the time experience and
involves the codes “Speed”, “On the way”, and “Checking Habits”.
“Broadening awareness” relates to the continuity of the time experience and involves the
codes “Speed”, “Media Multitasking”, and “Checking Habit”
“Defragmenting the temporal self” relates to the non-linearity of the time experience and
involves the concepts of “Idle time” and “Checking Habits”

Formation of a theory
Our initial theory of temporal experience was validated against the data by reviewing all
relevant material, compiling evidence and evaluating its strength. Following Strauss and
Corbin’s guidelines, we began developing an evidence-supported theory of the
interrelationship between humans and personal ubiquitous technologies. More specifically
we focused on user tactics aimed at creating self-identity. In the process of research we
identified temporal aspects in user behavior, and interpreted that users had temporally
fragmented self-identities, which were numerous moments of self-reflective activities
aimed at creating glimpses of private time in a public context. Building our theory around
this thought, we arrived at more general issues of time and society in view of an ever
accelerating pace of life, where technology is not only the cause of speeding up but can
also be the means to solve it. We realized that although, a personal ubiquitous computing
technology such as the mobile phone might have affected people negatively, as it
heightened their busyness, aggravated the effects of interruption and fragmentation on
their lived experience, and generally deprived them of the control over their time, we also
found a positive aspect that revealed Smartphone use as an enabler of reclaiming control
over one's time.

Findings
On the basis of our qualitative analysis, the preliminary theory explains that Korean youths
have developed tactics for reclaiming time-control. They achieve this by changing their
subjective time experience with the help of the Smartphone. This is a new finding since
previous studies instead have focused on objective measures of changing people’s
performance in regard to, busyness (Leshed & Sengers, 2011; Sullivan, 2008), scheduling
(Crabtree, Hemmings, Rodden, & Mariani, 2003; Neustaedter & Bernheim Brush, 2006;
Taylor & Swan, 2005), time-shifting (Harboe, Massey, Metcalf, Wheatley, & Romano,
2008), or interruptions (Czerwinski, Cutrell, & Horvitz, 2000; Fogarty et al., 2005;
González & Mark, 2004).
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Tactics of regaining control over one’s time
Based on the categories that resulted from the selective coding session we discovered
three user tactics involving the Smartphone that change the experience of time and help
in shaping a self-identity within a social context.

Accelerating the speed of thought
This tactic is about exploiting the variability of the time experience. Based on our data
extensive instant- and real-time communication sustained the strong and direct bonds
within the homogenous social groups of similar age. Instant Messengers, preferably the
Korean service ‘KakaoTalk’ turned out to be the social glue that was widely used in
situations on the go and surprisingly also during face-to-face meetings to speed up slow
real-world conversations by mixing in a remote person through her online presence.
Figure 1 shows the context of conversations that made people think slower. In a
debriefing the participant mentioned a feeling of depression that, however, quickly
disappeared after picking up the Smartphone and chatting to a remote friend, which sped
up thought processes.

Figure 1: Speeding thoughts through chats.

Broadening awareness
This tactic is about exploiting the continuity of the time experience. Broadening awareness
represents the desire not to miss anything and shifting the focus from fetching data in real
time to being updated with information all-the-time. Checking behavior and peripheral
attention play a key role in achieving this continuous awareness. Media Multitasking
among Koreans is a common practice not to be more productive, but to be aware of what
is happing around. During debriefing participants noted that the additional media for
parallel processing were not actually helping to get more done, as those were timewasting rather than time-saving technologies, but they implied that having all that sensual
noise around had something soothing and that the unpleasant time spent studying felt
less like work. In our data we found several instances that indicated time pressure due to
an overall accelerated pace of life as a Korean student. We frequently found the
participants during their studies. Yet this was done in a way that seemed to have them
rather distracted than focused. Figure 2 shows study situations that include multiple media
and unconventional settings such as the bed.
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Figure 2: Distracting media running in the background during times of study.

Filling fragments of Empty Time
This tactic is about exploiting the non-linearity of the time experience. It emphasizes the
idea of empty time fragments by describing how the participants experience moments and
periods of aimless Smartphone use. The fragments represent uses that happen habitually
without the participants’ direct intention. In their explanations they expressed how they felt
empty and disconnected when being alone, and that their devices enabled emotional
feelings to fill the emptiness. Figure 3 shows how a participant habitually picked up the
smartphone several times during private moments of solitude, in which she was
preoccupied with herself and told about how she felt lonely.

Figure 3: Feeling lonely during the private activity of personal hygiene.

Discussion
Based on the research findings, which yielded the three categories in form of human
tactics to reclaim control over one’s time, we discuss three corresponding technological
quality factors that respond to the tactics. In addition, we validate our interpretations by
holding them up against independent literature sources to find commonalities or patterns.
Finally, we develop a theory that addresses the interrelationship between humans and
personal ubiquitous technologies.

Temporal Quality factors of Personal Ubiquitous Computing
A preliminary theory that has emerged from our data is the discovery of Personal
Ubiquitous Computing essentially being a temporal technology and that human tactics
about exploiting properties of time experience impact how people collect and construct
their self-identity with their Smartphone. In this section we present temporal quality factors
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for Personal Ubiquitous Computing that corresponds to the three previously discovered
tactics of accelerating, broadening and defragmenting.

Speed and Acceleration
This quality factor responds to the variability of the time experience in terms of speed. Our
data has shown that Korean youths prefer to speed up everyday’s practices such as short
bursts of interactions experienced during chats or instant messaging sessions with their
Smartphone and link those with a feeling of achievement. In the context of an accelerated
pace of life there is evidence that, contrary to a current paradigm of supporting Slowness
(Hallnäs & Redström, 2001) and reconsidering values in Busyness (Leshed & Sengers,
2011), Fast thought processes actually bring about happiness. Pronin et al. studied a link
between the speed of thought and mood concluding that paced thought processes, which
they coined Manic Thinking positively affected the mood and induced feelings of power
and creativity, and even a heightened sense of energy and “grandiosity” (Pronin &
Wegner, 2006) Killingsworth et al. took an approach from the opposite direction and argue
that a slowly wandering mind is an unhappy mind. Similar to Pronin et al. the authors draw
an indirect link between happiness and speed of thought (Killingsworth & Gilbert, 2010)
Both studies support the notion of Speed and acceleration as something desirable and
support our findings of Korean students’ behavior, which frequently presented bursts of
paced thinking and a short but speedy ‘Twitter Mentality’.

Incidental Interactions
This quality factor responds to the continuity of the time experience and describes the
importance from the view of technology to be continuously present and remaining in an
always-on mode. From the human perspective this means to consider the periphery of
attention as it becomes equally important to Personal Ubiquitous Computing as the
already broadly discussed focal attention.
There are some approaches in HCI and Ubiquitous Computing research that make
periphery a subject of discussion and support our theory of Incidental Interaction.
However, much more work in this direction seems to be needed.
Schmidt defined the term Implicit Interaction to describe how processing power and
sensing technologies can facilitate a wearable context-aware component and a sensor
board for indirect communications (Schmidt, 2000). Cowan et al. have explored the mobile
peripheral design space with their concept of Emotipix, an application that turns the
background display into a space for visual communication (Cowan, Griswold, Barkhuus, &
Hollan, 2010). Price et al. noted that while studying the role of attention in discoverylearning they encountered instances of time completely off task, which served as essential
space for explorations and which they described with tangential activity (Price & Falcão,
2011). Williamson’s prototype called Shoogle that facilitate excitory multimodal interaction
with mobile devices, meaning that they allow eyes-free interactions (Williamson, MurraySmith, & Hughes, 2007). Finally, Hudson presented his concept of Whack Gestures to
address inexact and inattentive interaction with mobile devices (Hudson, Harrison,
Harrison, & LaMarca, 2010). All the above mentioned examples have in common that they
address the periphery of attention to allow interactions of a more incidental nature.

Intrinsic Technology Integration
This quality factor responds to the non-linearity of the time experience and describes the
process of the Smartphone enabling the creation of a self-identity through a deep and
intrinsic integration of technology in everyday life.
Existing studies on identity and the mobile phone usually focus on the self-expression
through its ownership and use as a material object (Carroll, Howard, Peck, & Murphy,
2003; Srivastava, 2005; Walsh & White, 2007). These approaches are about externally
directed self-expressions of people. In contrast, we focus on the internally directed
impressions that people experience. More specifically, we focus on how some Korean
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youths in our study subjectively experienced personal time as fragments of undesired
empty time.
The discomfort with personal time might be particularly typical in Korea. Four relevant
cultural factors by Hofstede, Hall and Nisbett respectively (Hall, 1973; Hofstede, Hofstede,
& Minkov, 2010; Nisbett, 2004), clarify why Koreans are prone to perceive personal time
as empty time fragments. Hofstede claims that social life in Korea is strongly influenced by
hierarchy, so that Korean culture shows a high “power distance”. Secondly, Koreans are
very collectivistic, as they emphasize the importance of loyalty and unity for the group.
Thirdly, Hall points out Korea's high context culture, in which each expression has to be
related to the situation. Here, the context rather than the communication delivers the
message. Finally, Nisbett indicates that East Asians have a richer understanding of the
situations and relations between people than Westerners, but a lower ability to verbalize
this knowledge. To compensate for this, Koreans rely on “nunchi” (van Rijn, Bahk,
Stappers, & Lee, 2006), a term for high social awareness and empathy towards one's
peers that obviates any verbalization. Thus, in a country focused on (1) hierarchy, (2)
collectivism, (3) contextuality, and (4) empathy, the individual person defines herself in
terms of others around her making social time preferable over personal time.
In this context, we found that the Smartphone as a communicative technology offered a
way to fill the scattered moments of empty time with emotional feelings of stimulation and
relatedness. The very intimate relationship between our participants and their
Smartphones shows that there are aspects beyond pragmatism that explain the deep
integration of the phone into people's everyday practices. This practice of how the user is
filling empty time fragments during private moments finds support through the concept of
‘plastic time’ (Irani, Jeffries, & Knight, 2010; Rattenbury, Nafus, & Anderson, 2008).
According to Rattenbury ‘plastic time’ features the five characteristics of (1) being
unplanned and opportunistic (2) shrinking and expanding until it is interrupted, (3) passing
by subconsciously, (4) often being non-immersive, and (5) being highly contextual. For our
purpose the characteristics of ‘plastic time’ offers clear directions to implement our theory
of a Personal Ubiquitous Computing as a temporal technology.

Conclusion and Future Work
In this paper We explored the subjective quality of smartphone use in Korea, in regard to
the phenomena of people's changed time experience with personal ubiquitous
technologies. Furthermore, we described the general technological background of
smartphone use, which explained the paradigm shift in Experience Design towards
Personal Ubiquitous Computing.
On this background, we outlined our qualitative study of the smartphone experience
among Korean youths. This study found three user tactics of regaining control over one’s
time through the use of the smartphone, which are (1) Accelerating the speed of thought,
(2) Broadening awareness, and (3) Filling fragments of Empty Time.
Finally, we formulated the three temporal quality factors for Personal Ubiquitous
Technologies. (1) speed of thought, (2) incidental interactions, and (3) intrinsic
integrations.
In this study we have taken the approach of opening a different perspective on Personal
Ubiquitous Computing, by arguing that it essentially is a temporal technology and that the
psychology of time regarding the appropriation and reinterpretation of personal
technologies, such as the Smartphone, requires more research.
Our approach to Smartphone use was of an interpretative nature calling for further
validations, evaluations, and possibly quantitative studies on a larger scale.
Our future research on Smartphone use will continue with qualitative study approaches
and will involve methods of Experience Sampling and evaluations of long-term user
experiences. We hope that the key issues presented here will advance the discussion
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towards the role of subjective time perception with future personalized and ubiquitous
systems.
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Abstract
To be useful in research enquiry, design practice should be authentic and include
reflection on and in practice, creating a tension for those with the dual role of ‘designerresearcher’. Designerly thinking and human-centred and participatory design characterise
authentic practice and reinforce its applicability as research through design or Action
Research. To move from contributions of specifically what/how to design to more
transferable principles, designer-researchers should: provide accessible accounts of
practice; evaluate the relevance or workability of what is designed; in AR, ensure
stakeholder collaboration throughout; and, ensure systematic reflection on practice. Schön
(1983) and Gedenryd (1998) explain reflection in design practice as an enquiry into
problem-settings and solutions, and this involves tacit knowing (Polanyi, 1966). Explicit
attendance and reflection on design moves during practice can then break down the
process of designing. We propose reflection alongside practice to minimise this, which
creates accounts of practice as a resource for practitioners to re-access their reflection in
practice and further reflect on practice. In a short case study, an external researcher
interviewed designer-researchers throughout a health service co-design project, enabling
the research team to develop transferable principles from the design methods used. We
discuss the advantages of this approach over self-directed accounting.

Keywords
Research through design, Action Research, reflection in/on practice, methodology
Discussions of designing within research (e.g. Archer, 1995; Zimmerman et al., 2010)
typically focus on what designers should do to ensure their practice as a robust means or
resource for academic enquiry. But the authenticity of the designing itself is also important.
Swann’s (2002) discussion of design as research centres on the similarity between
professional (i.e. authentic) practice and Action Research. Binder and Redström (2006)
discuss design practice as experiments that test and develop a research programme and,
as such, “engage with a reality of designing outside the confines of the research setting”
(p5).
Skilful designers’ practices demonstrate designing as a form of enquiry (Schön, 1983;
Gedenryd, 1998), but such design enquiry focuses on what is designed whereas design
within research enquiry aims for broader understanding of designing itself and the social
and technological contexts in which it is applied. Further, commercial measures of design

886

success relate to outputs’ quality whereas measures in the academy relate to how well
designing serves research enquiry. Although it may be applied for different ends,
designing within research still should be suitably disciplined (Stolterman, 2008), else risk
researchers ‘playing at being designers’.
Design practice can produce exemplars of what can be designed and how (Binder &
Redström, 2006), which may also suggest generalisable or transferable (Hayes, 2011)
principles for other design situations. However design enquiry produces specific
understanding (embodied in an artefact or design method) whereas research utilising
design practice aims for general understanding (artefact classes, design methodologies)
as intermediate-level knowledge rather than abstract theory (Löwgren, 2013).
Professional and graduate designers may become researchers by documenting their
practice for subsequent academic analysis and peer review (e.g. Pedgley & Wormald,
2007). Similarly researchers may adopt designing as an alternative method of enquiry.
Such individuals then have the role of both designer and researcher within the same
project, but could these roles conflict? Our paper explores the implications for such
‘designer-researchers’ in ensuring the authenticity of both design and research activities.
In the paper’s first section, we define authentic design practice using current thinking on
design as a methodology and, in the second section, review two conceptualisations of
design practice as authentic research (research through design and Action Research). In
the third section, we revisit the features of authentic design practice that make it amenable
for research and identify where additional attention is required (notably a need for
systematic reflection upon and accessible accounts of practice).
Schön’s (1983) and Gedenryd’s (1998) descriptions of designing highlight a tension
between the reflection inherent in practice and the reflection on practice necessary for
research. Pedgley (2007) experienced similar difficulties in accounting his practice for
research, and used structured diary entries to capture designing for subsequent analysis.
Such an approach is appropriate where a single designer is motivated to document their
practice for a personal research endeavour (although Pedgley had occasional lapses), but
is less suited to collaborative design activity where many stakeholders are likely to be
more concerned with design outputs than the practice as a research tool.
We propose reflection alongside practice to ensure collaborative designing remains
authentic (as design enquiry) whilst supporting research enquiry, and illustrate with a short
case study where semi-structured interviews provided a setting and resource for reflection,
enabling the development of transferable knowledge on design methods.

Authentic Design Practice
Debate is ongoing on the nature of designing within our research community, but there is
sufficient commonality to suggest principles or strategies that skilful (and successful)
designers would recognise in their own practice and therefore provide an outline of
designing as a methodology.
The strategies we highlight derive from the work of Cross (2011; 2007), Lawson (1997),
Schön (1983), and Buchanan (1995), which Johansson-Sköldberg et al. (2013) observe
present complementary accounts of “designerly thinking in practice”:
Co-evolution of problem and solution – designers do not approach problems as
being ‘fixed’ and instead open-up problematic situations to seek alternate ways of
conceptualising them that then suggest directions for solutions. The process then
becomes a refinement of both problem and solution;
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Making as enquiry – designers sketch (and create models, mock-ups and
prototypes etc.) to explore both problem and solution spaces. In sketching (etc.), a
designer works out a potential solution to a potential problem and is then able to
reflect upon the relevance and implications of both;
Developing and adopting frames – designers impose frames or ordering principles
to guide or inspire what they design. The selection or development of appropriate
frames (proposals for working principles to create desired value) is a productive
strategy for dealing with the open, complex situations designers typically
encounter (Dorst, 2011);
Contextual immersion – designers use past experience to inform but not dictate
the moves they make. Schön (1983) discusses designers seeing/doing unfamiliar
situations as familiar ones from their repertoire, and Stolterman (2008) discusses
designers being prepared-for rather than guided-in action. In both descriptions, the
designer selects and refines their approach through immersion in the design
context.
These strategies are also recognised as being particularly (if not uniquely) suited to the
challenge of wicked problems (Rittel & Webber, 1973; Rith & Dubberly, 2007), although
Cross (2007) notes that designers tend to employ them irrespective of the ‘wickedness’ of
the situation.

Design Practice as and in Research
Research Through Design
Research through design (RtD) has generated much interest as an approach for using
design practice as the means of research enquiry. Although Frayling (1994) is commonly
cited as the source of this idea, we prefer his colleague Archer’s (1995) related discussion
as it more explicitly considers research methodology.
Archer likens “research through the medium of practitioner activity” (ibid.) to Action
Research because it involves value-laden change in the situation under study, and
consequently researchers should clarify the exact nature of their intervention and their
theoretical, ideological and ethical position in doing so. Such work should also adhere to
“normal rules governing research practice” (ibid.) including clearly documented research
questions and methods of enquiry and analysis, recording of data used and observations
made, and the whole published and critically examined. In discussing RtD in HumanComputer Interaction (HCI), Zimmerman, Forlizzi and Evenson (2007) further propose that
practitioners should also detail their process (including methods choices) such that it can
be reproduced, demonstrate the real world relevance of designed artefacts (and justify the
preferred state aimed for), and enable others to leverage the knowledge produced.
Archer (1995) notes that:
“There are circumstances where the best or only way to shed light on a proposition,
a principle, a material, a process or a function is to attempt to construct something,
or to enact something, calculated to explore, embody or test it.” (p11).
Such RtD emphasises knowledge on the specific what and how of design, but recent
discussions recognise its potential for more general contributions. From interviews with
twelve leading design researchers, Forlizzi, Stolterman and Zimmerman (2009) observed
that RtD can produce conceptual frameworks and guiding philosophies for design practice,
“new problem framings that suggest preferred states for the world”, and “new product
forms that broaden the space of design”. Zimmerman, Stolterman and Forlizzi (2010) refer
to this as theory for design (which aims to improve design practice) that may then lead to
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theory on design (how and why people design to create a unified understanding of
designing as a human activity). To support this, practitioners should “describe how their
problem framing and their perception of a preferred state changed over time and
document the findings that triggered these changes” (ibid.), and discuss how “the resulting
artifact helps to refine or challenge the general theory through reflection on its application”
(ibid.).
Gaver (2012) also discusses RtD as a means for exploring design spaces, observing that
theory cannot completely specify design activities because of their generative nature and
the complex or wicked situations in which they are applied, nor can all aspects of a
successful design be translated into a single coherent theory. This would be problematic if
the aim was falsifiablilty in the Popperian sense, but Gaver suggests that the value of RtD
is demonstrated by its ability to inspire new design work.
Gaver recognises that knowledge can be embodied in what is designed with such
artefacts plotting a point in design space. However, to usefully inspire others, they require
annotations that highlight important features according to their designers. Collections of
artefacts in an “annotated portfolio” then map out a programme of related research. Such
work communicates knowledge of what may be designed but little of how to go about
designing.
Löwgren (2013) discusses how design research produces knowledge at different levels of
abstraction, from the completely specific (a particular artefact) to fully abstracted (general
theory). Annotated portfolios lie in the middle as a form of “intermediate-level knowledge”
having some specificity to the context in which it was produced but also providing more
general insights, if not at the most abstract level of general theory. Theory for design
produced by RtD (Zimmerman et al., 2010) is also intermediate-level knowledge.

Action Research
Swann (2002) demonstrates parity between professional design practice’s principles and
process and that of Action Research (AR). He discusses contemporary design as an
inherently interpretive practice embracing a post-modern pluralistic view of end-user
benefit, and attending to the social affect of what is designed. As such, like AR, it can be
“described as a program for change in a social situation” (ibid., p56). Swann also
recognises that increasingly user-centred design implies a commitment to the
collaborative working essential in AR, although noting that user participation within this
needs to be a genuine and emancipatory partnership. Swann notes the fluidity of the
design process, with constant movement between problem specification, analysis,
synthesis and evaluation, and shows the resemblance between iterations of these stages
and AR’s cycles of plan, act, observe and reflect.
Contemporary design practice is then analogous to (action) research but to function as
such activity, Swann argues, its processes must be publicly accounted and demonstrate
visible self-critique. He proposes a structured process that enables such “systematic and
documented study” (ibid.) drawn from mature AR methodology (as described by ZuberSkerritt (1992)) that includes self-reflection and self-evaluation by a critical community of
collaborating practitioners, and reflection and communication to the broader community
(Swann, 2002).
For Swann, design practice as AR, produces both action outcomes (the effects of what is
designed) and research outcomes (new knowledge about designing). In the latter respect,
Swann notes that self-critical systematic case studies build a body of knowledge of
practice (specific whats/hows) from which insights may be interpreted in time. Such
reflective accounts may contribute directly new knowledge of designing, such as when
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designers “invent new answers to conventional situations that transcend the ordinary, with
the result of creating a higher order of thinking about that situation” (2002, p60).
Hayes (2011) explores AR’s application in Human Computer Interaction (HCI), which
need not have an explicit design practice element (HCI includes the study as well as the
design of interaction). Further, whereas Swann relates the action component to synthesis
(designing), Hayes takes a broader view with the action component relating to
sociotechnical interventions (i.e. deploying interactive systems) and the collaborative
design of these interventions (which, then, may not include designing the systems
themselves). Hayes’ discussion provides a macro perspective to Swann’s micro
perspective: design practice as one (potential) element in an AR programme rather than
(Swann’s) systematic and documented design practice as an AR programme.
In discussing the relevance of AR to HCI research that aims for societal benefit, Hayes
emphasises genuine emancipatory collaboration but here the participation is of
communities in research rather than of end-users in designing. In Swann’s discussion,
participants are co-designers (where systematic, documented designing equates to
research). For Hayes, participants are co-researchers (where designing is part of
research). The practical implications Hayes discusses are then more appropriate to
broader programmes of research that involve design practice, whereas Swann’s
proposals show how individual design projects can have value as AR.
Hayes’ approach to AR in HCI emphasises researchers’ deep and prolonged engagement
with a research site to ensure sensitivity to the “deep-seated emotional responses or
hidden tacit knowledge” present, and to the values and commitments the researchers
themselves bring (ibid.). Further, participants should collaborate in planning, evaluating
and disseminating research (for multiple audiences). This may not be practical or
desirable in all research programmes, but Hayes’ discussion of AR’s knowledge outcomes
sheds further light on how design case studies (as Swann’s ‘micro-AR’) can make
research contributions. As Hayes describes, AR develops localized solutions to specific
situations emphasising ‘trustworthiness’ over generalisability (ibid., p15:7). Instead, the
objective is transferability via the transparent collection, analysis and description of data
(dependability) and presentation of supporting evidence (confirmability). The sensitive
prolonged engagement and collaborative reflection inherent in AR deal well with issues of
credibility and integrity, but dependability is also demonstrated by the “workability” of
solutions, where “theoretical knowledge generated in the field is returned to the field in the
form of some sort of action that can be evaluated” (ibid., p15:8).
When design practice is part of such AR programmes, this data and evidence then relates
to the understanding and decisions within the design process, paralleling Swann’s
proposals for making the creative design process visible.

Authentic Design Practice as/in Research
Our summaries of authentic design and how it can function as or in research highlight
implications for designer-researchers, and where attention is required to enable practice
to support research enquiry.
First is the need for designer-researchers to provide accessible accounts of their practice.
Designerly thinking strategies provide a framework for describing the creative process to
make designers’ aims, activities and rationales accessible to other practitioners (and
consequently of value as a research resource). For example: What frames are chosen
and why? What is made and deployed to explore and develop these frames? How does
understanding of relevant problems and solutions change throughout the process? But, as
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we shall discuss, this is about supporting reflection on practice rather than exhaustive
documentation.
Second is a need to evidence the relevance (Zimmerman et al., 2007) or workability
(Hayes, 2011) of designed artefacts to demonstrate the practical value and
trustworthiness of the knowledge produced. The shift in focus from user-centred to
human-centred design (Bannon, 2011; Buchanan 2001) demonstrates that relevance or
workability are the objectives of such practice (i.e. ensuring better fit to broader
stakeholders’ needs, a holistic consideration of human needs and values rather than
solely those relating to technical function, and attention to the wider roles of what is
designed rather than uncritical optimisation for an assumed narrow ‘use’). Additional
attention is then required to explicitly evaluate relevance/workability according to
appropriate stakeholders.
Third, to claim the work as Action Research, participants should be partners throughout a
research programme. Design is increasingly considered as a medium for broader societal
change (Sangiorgi, 2011). Such practice embodies propositions for involving stakeholders
as active partners in design – satisfying their moral right to be included as those most
affected by what is designed, and pragmatically accessing their expertise and preferences
for more successful design outcomes (Carroll and Rosson, 2007) (c.f. Ehn’s (1993)
political and technical features of Participatory Design). However, although humancentred and participatory design approaches’ transformational aims are close to the goal
of emancipation through collaborative participation in AR, research through such codesign is not necessarily the same as AR. Human-centred design activities need not be
participatory (although they often are), and the moral and pragmatic commitments of
Participatory or Co- Design make it inherently human-centred albeit with a stronger
political character. This suggests that non-participatory design practice cannot easily be
claimed as AR. So, if claiming their work as AR, designer-researchers must ensure
genuine collaboration throughout the research process (i.e. in addition to the design work),
and explicitly attend to knowledge outcomes through collective critical reflection,
evaluation and dissemination.
Fourth, AR’s systematic use of reflection on practice is also essential for all design
practice as/in research. Swann (2002) and Zimmerman et al. (2010) both highlight the
importance of reflecting on practice and sharing insights in order to create theory for and
on design, i.e. to move from specific what/how to more general principles. But could such
reflection make design practice less authentic?
Schön (1983) and Gedenryd (1998) provide descriptions of designing that explain its
operation and the nature of reflection within it. Schön (1983) demonstrates “reflection-inaction” as the essential means by which designers (and other practitioners) deal with
situations where “there is a problem in finding the problem” (p129). Schön shows how
skilful designers progress towards relevant solutions through a reflective conversation with
such ill-defined situations as series of moves (e.g. sketching), attending to impacts, and
further moves. Gedenryd (1998) extends this work by explaining designing as an
enquiring process of developing problem-settings that produce desirable solutions.
Gedenryd (ibid.) shows how designers’ flexible approach to problems and solutions
relates to a pragmatic view (after Dewey) of problem statements as forms of instrumental
knowing – they have purpose in directing solution attempts rather than fixed, independent
meaning. Designing is then an enquiry into problem-settings and solutions, and designers
explore this instrumental knowing through making – determining whether a particular
problem-setting suggests satisfactory solutions or whether a different framing is required.
Adopting frames, or developing new ones, is then not simply a matter of imposing order
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on an otherwise complex or chaotic problematic situation, it is an enquiry into the function
of these frames (in specifying the role of design solutions).
Schön’s and Gedenryd’s discussions explain how three of the designerly strategies
outlined earlier (co-evolution of problem and solution, making as enquiry, and developing
and adopting frames) function within designing as a reflective and enquiring activity. Such
reflection in practice then serves the design enquiry (i.e. relating to specifically what to
design and specifically how), but reflection on practice (its nature and principles, the
general what and how) is also required for research enquiry. In Gedenryd’s (1998) terms,
designing develops instrumental knowing whose purpose is to determine productive
problem-settings or framings (i.e. the specific what/how) but research enquiry requires
developing instrumental knowing for a more general purpose (e.g. identifying transferable
principles).
Schön (1983) notes that reflection-in-action is usually bounded by the practice itself as a
“system of knowing-in-practice” (p283). He also recognises that reflection on practice is
essential to demystify and deepen practice, but could paralyse the practice through
undermining the system of knowing-in-practice on which it relies. Designers’ immersion in
the context for their work (our fourth designerly strategy) is an important aspect that
supports this knowing-in-practice.
Schön (ibid.) discusses skilful designers’ “artistry” as drawing upon a repertoire of
previous situations that they have successfully tackled in a certain manner. Here,
designers reflect-in-action by framing the current, ill-defined situation in terms of their
productive response to a prior situation. Schön discusses this in terms of both “seeing-as
and doing-as [which] may proceed without conscious articulation” (p139). Such artistry
involves immersive seeing/doing as to enable practitioners to develop “a feel for problems
that do not fit existing rules” (p140).
Seeing/doing as then involves tacit knowing (Polanyi, 1966) where the practitioner
appreciates their (proximal) design artistry only in terms of its effect on the (distal) design
context. Polanyi describes how attending to the particulars of such proximal/distal
relationships, rather than “dwelling in them”, causes breakdowns in the complex knowing
process that they constitute. Here, explicit attendance and reflection on design moves
whilst immersed in the design problem, breaks down the process of designing. Or, to use
Schön’s terminology, the designer’s repertoire embodies her system of knowing-inpractice (as ways of seeing, doing) so attempting to step outside and question this system
during practice, undermines its use and consequently disrupts skilled practice.
In summary, research enquiry requires both reflection on and in practice. But practitioners’
explicit attention to the tacitly-known particulars of their practice causes it to break down
and thus it becomes less authentic. Polanyi (1966) recognises that such breakdowns
enable practitioners to develop new understandings of their practice, but require the
interiorization of this developed knowledge. Explicit attention to particulars is then a
problem if it is during practice, either as reflection upon it or consideration of what is
worthy of accounting (in the moment or subsequently). We therefore propose reflection
alongside practice to generate accounts of practice from which practitioners can recognise
their reflection in their practice and further reflect on it. We describe how we have enabled
this in the following case study.

Case Study: Co-Designing with Young People
The authors developed methods for engaging young people in health service co-design
through co-designing novel services to support teenagers with type 1 diabetes with
teenagers and their parents. Our principle aim was to develop general principles for how
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to do such designing, which we achieved through producing an example of what may be
designed (as RtD). The design project is detailed in (Sustar et al., 2013), our aim here is
to describe how reflections prompted during the project, and used for further reflection
afterwards, enabled the designer-researchers to develop insights into the design methods
they had developed and applied. Our process followed AR cycles of action and reflection,
but with an intention to minimise the interference on the co-design activities to enable us
to concentrate on designing ‘the best thing’ with the young people.
During the design work, another researcher (not involved in the design, with a background
in qualitative approaches for studying human communication) conducted semi-structured
interviews with each designer-researcher (once, two designer-researchers together)
before and after each of the project’s eight participatory workshops. These interviews
explored, before workshops: aims, planned activities and the thinking behind them
(including relationship to theory and previous activities); and after workshops: what went
well (or not) and how this related to the individual’s expectations and the thinking behind
the activity, what might have been done differently and why, the main outcomes, and what
was planned next as a consequence and if/how the individual’s thinking had changed.
Transcripts of these interviews subsequently provided a resource for the designerresearchers, working with the communications researcher, to collectively reflect on the
design project and develop their understanding of the value of the design methods they
had used. Transcripts were read to re-immerse ourselves in our design practice, so that
critical incidents and turning points could be identified. A more formal collaborative coding
and thematic analysis is ongoing, but this paper is based only on the initial findings. Below,
we illustrate how our thinking developed and how the technique made the design choices
available for analysis.
Excerpts are given from two participants’ interviews, both designers with industrial
experience now conducting research (Designer-Researcher 1 post-doctoral, DesignerResearcher 2 postgraduate).

Productive Engagement via Popular Culture
The design team outlined their overall aims in devising activities before each workshop:
“What we’ve always tried to do with each workshop is to bring in a fun element to make it
engaging, to make it interesting, to give a flavour of what’s happening.”
(Designer-Researcher 1, before #5)
“We’re starting to see that we need to make the activities that we have with the parents
and the children both engaging, so interesting for them, but also productive.”
(Designer-Researcher 1, before #6)
A common tactic for achieving this (which we principally recognised after the project) was
to use references from popular culture to structure activities. E.g. an activity to select
ideas for further development was based on the popular TV talent show X-Factor:
“[…] it’s something that both the parents and the children have talked about and obviously
are quite keyed into. So the idea is that with X-Factor we have that kind of framing of
criticism, of audition, of development as well because this kind of idea within X-Factor
called ‘boot camp’. So somebody comes along, they get auditioned, if they think they’ve
got potential they go to boot camp then they go to the finals.”
(Designer-Researcher 1, before #5)
This tactic was generally successful…:
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“It went better than we could have expected”
(Designer-Researcher 1, after #6)
“It went really, really well […] there seemed to be a really good energy about the whole
thing”
(Designer-Researcher 2, after # 6)
…but not always:
“I was a bit disappointed that people didn’t engage with the service visualisations a bit
more”
(Designer-Researcher 1, after #8)
“[participants] weren’t being particularly creative this time”
(Designer-Researcher 2, after #8)
Reflecting during the project, designer-researchers had some initial ideas of why certain
activities were less useful:
“[Designer-Researcher 1] produced these engines which were representative of the clinic.
So that metaphor was quite complicated and there was a lot going on and it was all new. I
found it quite hard to understand and I think certainly the young people and the adults
found them quite hard to understand.”
(Designer-Researcher 2, after #8)
“I think the metaphor was useful in the X-Factor and it was useful in Dragons’ Den
because it told people what was happening. With [workshop 8] we really struggled to
come up with something and maybe the metaphor was a metaphor too far, so I think
maybe we should have done it differently and lets just look at, ‘here’s the kinds of things
that come in and out, here’s the [health service], here’s you’ ”
(Designer-Researcher 1, after #8)
However it was only after further collective reflection, following the project, that the team
identified the important ingredients of successful activities and found relevant thinking
about design that explained why these activities worked better than others. (Here, Ehn’s
(1988) model of design participation using Wittgenstein’s language-games.)
In exploring this model, the interview transcripts enabled designer-researchers to reaccess their reflection in their practice to surface their reasoning for the activities
developed and, in reflection on this thinking, suggest features of participatory activities
that would enable other designers to use similar principles in their own practice.

Discussion
Our case study demonstrates one means of enabling designer-researchers to reflect in
and on their practice to make the why of it visible. Our approach minimises impact on
designing because it does not depend on practitioners’ additional reflection within it, or
disciplined intentional reflection outside it. Interviews elicited the designers’ accounts of
the design process and their reflection upon it but this was a reactive activity, driven by
someone not familiar with the project. Where accounting is self-directed, the designer
must consider which parts of their practice and reasoning are worthy of recording. They
must switch their attention deliberately from conducting the design process as an enquiry
into problem setting and solution, to analysing the design process for the purpose of
communicating it to others.
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In contrast, in these interviews the designer is responding to questions from an external
researcher who prompts for additional clarifications and details that the designer might
assume or omit from a self-directed account. The interviewer principally attends to what
information is relevant to report for the research enquiry via their questioning, leaving the
designer free to focus on the design project.
Interviews cannot be viewed as completely neutral observation and unavoidably affect the
design process. However, the natural activity of conversation in the semi-structured
interviews prompts the designers to articulate their thinking in a way that helps to reinforce
and clarify that thinking for the purpose of the design challenge whilst remaining immersed
in it. This is in contrast to a situation where the designer has to prompt his or her own
reflection and make editorial decisions about what to report (or not). Pedgley’s (2007)
design diary dealt with this by defining prompts for daily entries, which became ‘external’
directions for accounting, but lacked inter-personal dialogue’s potential for eliciting richer
accounts (reflective conversations satisfy Pedgley’s criteria for capturing designing for
research, but he was unable to use them due to practical constraints).
Transcripts of such interviews then provide a resource for subsequent collective reflection
that enables designers to re-access and re-evaluate their thinking once the pressures of
the design project have passed. Such transcripts and further reflections can then provide
an account of practice that represent designers’ intentions and activities in their own terms,
which are therefore more accessible to other designers and better able to inform their
practice. Such accounts of designerly thinking (e.g. the frames used, the enquiring
purposes of what is made) then both communicate the design rationale and evidence the
authenticity of practice, and enable others to assess and assimilate it.
We propose that there is value in designers using transcripts in this way as an alternative
to formal coding and analysis. Whilst external researchers can use such data to complete
research about design (providing external understanding of the generic processes
involved in designing), the designers involved can utilise the data, together with the deep
understanding that they have developed about the particular design challenge or domain,
to provide integrated accounts of their discoveries about the domain and their design
responses.

Conclusions
The starting point for our paper was that design practice used as or in research should be
authentic. We demonstrated relevant features of authentic design that enable such
practice to be used as/in research and how such work aims to go beyond contributing
specific knowledge of what can be designed and how to general principles transferable to
other design situations.
Human-centred, participatory design practice embodies similar values to AR and has a
similar focus on the relevance or workability of what is designed, but such design needs to
involve explicit reflection and accounting to make the actions and rationales within
creative practice visible for others’ critique. Such reflection on practice extends beyond the
reflection inherent in practice (Schön, 1983) and could cause designing as a process of
tacit knowing to break down (Polanyi, 1966). We proposed reflection alongside practice to
minimise disruption, and the use of reflective interviews as an example of doing so for
collaborative design activity.
This approach is not ideal and we acknowledge that any intervention into the design
process is likely to affect it, and in future design projects we are exploring the use of other
means of reflection (including methods closer to Action Research). But beyond these
specific points, we hope that this paper encourages the design research community to
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discuss the authenticity of design practice as/in research and to attend to potential
impacts of trying to ‘wear both design and research hats’.
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Designing Deployment: a visual paper of the batch
deployment of research prototypes
David Cameron, Interaction Research Studio, Goldsmiths, University of London
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Abstract
In this paper we present the detailed design decision-making that went into the
deployment phase of a project exploring Third Wave HCI [5] through batch-produced
devices. Building on the studio’s design-led methodologies, we produced multiple sets of
Indoor Weather Stations (IWS), research devices that explore the microclimate of the
home, and deployed them to 22 households over the course of a year to gather
polyphonic feedback from participants [2]. This project built upon our previous work of
gathering polyphonic views of devices deployed to one or few households [6], but in order
to scale our practice for multiple deployments, we had to develop new methods.
We have documented the design and rationale of the IWS and the outcome of the field
study elsewhere [2]. Here, we focus on the design involved in the recruitment of
participants, deployment of devices and the methods of gathering feedback. Designing the
supporting artefacts for projects such as this – everything that goes alongside the main
research object – demands almost as much attention as designing the object itself.
Our usual fieldwork practice is to make numerous visits in person to participants in order
gain insight into the impacts and effects of our devices. However with the scale of this
project, it was not possible to pay multiple visits to all our volunteer households in the
same way that we do when a single device is deployed. Instead, we designed new
methods for this batch-deployment that we term Deployment Probes, using Cultural Probe
[4] sensibilities and approaches to develop methods to gather polyphonic feedback and
insights from such a large number of participants.
By adopting a visual paper, a paper format which focuses on image, we present material
design decisions in a way that is difficult to achieve in writing, and offer an alternative to
other written accounts of this project [1, 2]. Images require interpretation, so we rely on
readers to interrogate those used here. Granted this, we believe the photographs and
quotes included here effectively reveal our novel methods of recruiting, deploying and
gathering feedback at a large scale.

Keywords
Design Process; practice-based research; photo essay; visual paper; annotations; design
interventions;
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Designing recruitment

Figure 1: Our intention was to recruit people who lived close to our studio in order to
quickly resolve maintenance issues, so we designed methods to reach out through
existing local networks formed around public and digital spaces. Posters were designed to
offer just enough detail about the project to tantalize prospective participants. These were
placed in local parks, cafes, corner shops and main streets. Similar adverts were
published on local blogs and forums.
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Cultural Probes as a priming activity

Figure 2: Cultural Probes [4] were designed to introduce participants to both the context
of the research (the microclimate of the home) and the style of research activities later
used during deployment. We distributed probe packs at group events to 31 prospective
volunteers. As with many recruitment exercises, there was a decline of interest and we
received 22 completed packs from participants who were enthused by the events.
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Handover considerations

Figure 3: Traditionally, our studio deploys research prototypes in-situ. While we were able
to deliver some of the IWS to people's homes individually, this was not practical for all of
the devices. So we arranged group events to fit participant’s availability and designed the
packaging and technical materials to enable participants to transport devices home and
install them independently. The packaging also considered the experience of un-boxing
the devices, clearly presenting the artefacts and technical materials upon opening.
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Deployment Probes

Figure 4: Probe-like activities were designed to be distributed over the course of the field
trial. Significant Moment Forms, bound in the style of a notepad, provided a semistructured format for participants to conveniently record glimpses of their experiences
throughout deployment. Returned forms, sent back to the studio in prepaid envelopes,
provided prompts to open conversations with participants later in the project.
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Figure 5: Deployment probes also helped to open up conversations between participants.
The design of a community website, displaying real-time and historic readings of every
household’s sensor data, included photo galleries and comment boxes to encourage
interaction between participants. A number of digital and physical probe-like interventions
were designed to reframe the data. This included monthly paper calendars displaying
colour swatches of light that were posted to households (top right), e-newsletters
containing our own weather observations, maps of community data and probe
assignments for participants to create their own climate report of their home. These
materials prompted conversations between participants on the community website and at
group events later in the project, as well as providing resources for our conversations with
participants during home visits.
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Deployment Probe returns: polyphonic interpretations

Figure 6: By deploying to multiple households at once, we were able to collect a greater
range of qualitative data than can be achieved in smaller deployments. Deployment
probes enabled us to gather the individual voices in our study, rather than trying to
capture them all in a summary account. Figures 6 and 7 include photographs and quotes
gathered through deployment probes, accompanied by photographs of participants taken
during home visits.
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Figure 7: Deployment probes invited continuous feedback from participants, in contrast to
methods that focus on events (e.g. site visits). The variety of materials designed, from
Significant Moment Forms to website galleries, catered for different forms of feedback. We
found deployment probes complimentary to site visits and many probe returns seemed
both private and reflective.
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Participant-Led Evaluation

Figure 8: Instead of enlisting independent cultural commentators [3] to provide evaluation
for our study, a deployment probe task drew upon the skills of our participants themselves
by inviting them to self-report using the language of their occupation or hobby. One
participant, an artist, painted the Light Collector and composed a photo. Another, a
journalist, interviewed the designers and wrote an article for a magazine to which he
contributes. A linguist who participated in our trial was given all the returned Significant
Moment Forms to analyse. A final closing group event for the project was organised,
where self-reports and other deployment probe materials were used as props for
conversations between participants and researchers on emerging practices around the
IWS.
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Conclusion
Often in our papers we focus on the overall evaluative picture of a research study and
rarely have the space to reveal the nuances of our design process. By adopting a visual
format we offer insight into the materiality of our work. The intention here is two-fold. First,
our objective is to reveal the designed, but often unreported, materials of our projects, the
supporting artefacts. We do this in order to demonstrate the level of design detail and
decision-making that goes into the production of these items. Artefacts such as the
posters and adverts for recruitment, manuals and quick start guides, on-line materials to
offer technical and community support, as well as materials for participant feedback all
help scaffold a legible and unproblematic participant experience and enable participant
feedback through multiple forms.
Second is to demonstrate how Cultural Probe methods were useful in scaling our
evaluative practices. Deployment probes were designed specifically to gather glimpses
into the lives of our participants with our deployed devices. We were unable to visit all of
our volunteers extensively, but these probes allowed us to shape our understanding of
how the devices were being used, encouraged polyphonic accounts and created
opportunities for our participants to self-report. We also found value in enabling
participants to give ongoing and reflective feedback about devices, the nuances of which
is sometimes not captured in a site visit. Deployment probes complimented our usual
fieldwork practice of visiting participants in person by offering valuable prompts during
home visits and group events.
We believe design can offer a valuable approach to methods of recruiting, deploying and
gathering fieldwork that is both human and scalable. We hope that the visual format of this
paper goes some way to revealing the details and nuances of this approach.
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Ecotone: Finding Common Ground Across
Art, Science and Ranching!
!
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Abstract!
This paper uses the case study of Ecotone, a project that sought to bring disparate
groups of people (artists, scientists, ranchers) together for shared discourse and
potential action around agricultural environmental stress in southern Alberta, Canada.
We explore this project from the perspective of an artist and designer.! We examine a
framework that values space, time and the pairing of people from different disciplines to
encourage meaningful collaboration and interaction.
Environmentalism and climate change are divisive topics, particularly in Alberta where
the controversial oil and gas industry has made it Canada’s wealthiest province,
resulting in both environmental indifference as well as extensive protests locally and
from abroad. It is well acknowledged there is a need for better communication about the
environment for real progress in protecting our resources to begin.
Ecotone begins this conversation by inviting artists and designers to respond to the
science and pragmatic realities of land stewardship. !

!

Keywords!
Collaboration; art; science; ranching; information visualization

!
!
Ecotone is a multidisciplinary environmental project that began in the foothills of
southern Alberta. Its aim was to bring scientists, artists and ranchers together to explore
shared environmental concerns. Based on the success of this collaboration, a new
project has emerged that reaches beyond our local concerns to the challenge of using
information visualization to communicate climate change data for all of Alberta.
Francesca Samsel points out that collaboration outside of our spheres is required to
handle ‘the complexity and breadth of knowledge today,’ and that “the scientist benefits
from intuitive thinking and the artist from a scientific approach. (2013, p. 5) In this
project we used ethnographic research methods to explore the merging of our spheres
of knowledge, and that building trusting relationships between collaborators is critical to
a multidisciplinary approach.!

Ecotone Background!
Southern Alberta, Canada is a vast area of clean water, clean air, a major sink of biotic
carbon, and an important contiguous habitat for wildlife. Important industries include
farming, ranching, tourism, recreation, hunting, and fishing. The communities of southern
Alberta include many small, family-oriented pockets of farmers and ranchers that have
always strived to be good stewards of the land. The extremely short history of
agricultural ownership (Alberta was established as a province of Canada in 1905) makes
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it easy to review land practices, and also to acknowledge the growing environmental
stresses. Oil and gas exploration and production, urban sprawl and recreational activity
provide benefit to the provincial economy, yet they also bring significant liabilities such
as land and water disturbance, habitat fragmentation, and invasive weed infestations
(SFS, 2013).
!

In 2009, governmental budgetary restrictions had closed communication departments in
the southern Alberta Agricultural Research Station. The closure concerned Dr. Rose De
Clerck-Floate, an entomologist whose work focuses on invasive plant species. In a
creative expression of scientific curiosity, she reached out to an art / design community
to see if perhaps there could be a way for artists to help disseminate her research and
the research of her colleagues, who were also working with concerns such as overgrazing and water contamination. An Art / Science collective was organized, and the
Ecotone project was one of the first collaborations that this collective undertook. The
name Ecotone refers to the region of transition between two biological communities, and
in this case, was extended to refer to the distinct groups of artists, scientists and
ranchers. This region of overlap – this collaborative exercise – can be explored as the
place where work happens. Gerhard Fischer says, “boundaries are the locus of the
production of new knowledge. They are where the unexpected can be expected, where
innovative and unorthodox solutions are found, where serendipity is likely, and where old
ideas find new life” (2013, p. 6). While De Clerck-Floate’s original idea was that art could
illustrate the research, over time she came to understand that professional contemporary
artists were more than illustrators: they wanted / needed creative control over their
responses. Because of this misconception, there was a sense of mistrust from the artists
in preliminary meetings. It also became clear that involving ranchers was critical – if we
were to study environmental impact on land, they were the ones that were being affected.
This introduced a new level of suspicion as ranchers had often viewed the scientists as
being less than pragmatic, and quite frankly, they had no idea what role the artists were
to play in this research.!
!

Artist!
What degree of artistic license
do I have over the scientific
and ranching data? !

!

Am I expected to become
an illustrator?!

Scientist!
What degree of influence do I
have over the representation
of my data?!

!

Will artists skew my
research data?!

Rancher!
How will my work be
represented by art? !

!

Do scientists want to
tell me how to do my
job?!

Ecotone Model!
Even though there was a certain lack of faith between the 3 groups, there was also a
strong willingness to pursue the project. The overarching desire for action about
environmental threats was greater than the mistrust. The researchers carefully crafted
three distinct events, each of which allowed a particular group to be the ‘expert’ –
Symposium (scientist), Residency (rancher), Exhibition (artist). These events spanned
the course of three years.!
!

Symposium: Science is introduced!
This weekend event allowed agricultural scientists to present grazing research that was
being conducted on ranchland in southern Alberta. Artists, ranchers and scientists all
attended. !
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!

Residencies: Ranchers welcome artists!
Week-long residencies, hosted by ranchers of southern Alberta allowed for their
expertise around land stewardship, animal husbandry, grazing practice and water
protection. Artists lived and worked with ranchers, and scientists were invited to
participate as needed.!
!

Exhibitions: Communicating the living art of science!
After participating in both the symposium and the residencies, artists were prepared with
enough knowledge to respond in a variety of ways. This was the final stage of the initial
project, and all groups met at the exhibition opening to share a communal meal and
reflect on the project.!
!

At each stage of the Ecotone project participants were encouraged to pair with someone
from another group. This pairing allowed for a more intimate, trusting relationship and
opened the conversation to questions that may not have been asked in a larger setting.
In addition, the concerns or research interests of each person became the focus of
conversation. In a pairing, each person feels more responsibility to contribute, to probe,
to explore. !
!

After Ecotone: Information Visualization (infovis)!
The three Ecotone events were completed and several new investigations began. This
paper will introduce one of the latest extensions of Ecotone. Here / Now / Look / See:
Information Visualizations of Climate Change in Alberta is a collaboration between a
designer and a scientist that aims to present 60 years of climate change data of Alberta
using information visualizations. Again, building the trust between the scientist and artist
became paramount to meeting the challenges that disseminating the data presented.!
!

As Laurel Richardson says, “Science is one lens; creative arts another. We see more
deeply using two lenses” (2000, p. 937) We found that it was not only seeing through the
lenses, but trusting what we saw, and what others were seeing, that gave strength to the
project. !

Symposium!
The Ecotone symposium began with evening presentations by climate-change scientist
Dr. Henry Janzen and contemporary art curator Ryan Doherty, both speaking about
shared practice between art and science. It should be noted that discussion was
strained: the disparate groups of scientists, ranchers and artists found little in common,
and there was even a sense of suspicion amongst the groups. Why are we here? What
is the purpose? Are there areas of overlap in our professional practice? The ranchers felt
that this might be a covert attempt for scientists to tell them how to do their job. Artists
were left uneasy because they were unsure if they were being asked to become
illustrators, or were they being invited to interpret scientific data in their own
way? Tensions between the groups arose, but there was sufficient interest in the
potential of the project to push beyond the stress and discover what might be gained. !
!

The development of an interdisciplinary team includes three key factors: shared
language, the development of shared goals, and the establishment of shared trust
(O’Modhrain, S, 2013). A willingness to share was clearly of immense importance to
the project but with the first night of the symposium complete, and none of the
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participants showing enthusiasm for working together, we became concerned.!
!

The second day of the symposium revolved around a walking tour of a 60-year old
grazing experiment, situated in the foothills of the Rocky Mountains. This day-long tour,
which taught participants how to assess the health of native grasslands, and thus the
sustainability of our rangeland use practices, traveled through four distinct fields that had
experienced various levels of cattle grazing. Though measurement and trained
observation, researchers have come to understand how the health of the land can either
be enhanced or negatively affected by grazing practices, and this perspective was
imparted to the tour participants using powerful visual and hands-on methods. This
scientific information was not only important to share with the ranching/rural community,
but also within close urban communities because the foothills grasslands are a shared
resource of immense value tied to human and environmental health. Responsible
stewardship protects and sustains western Canada’s primary watershed, local
agriculture and rural communities.!
!

Fig 1. Ecotone participants on a walking tour of the foothills in Southern Alberta!

!

!

This day proved to be transformative. As people walked between four different sections
of land, space was opened for dialogue (Fig 1). People began to share their particular
expertise, and relationships between disciplines emerged. The more we walked, the
wider the dialogue became. Our understanding of land practice expanded and we heard
about other threats: oil and gas explorations disrupting wildlife corridors, urban
encroachment, the disconnect between food producer and consumer, and, of course,
the ever-present issue of water quality.!
!

Ranchers from the area slowly started to engage with others about the reality of working
on the land, and it became evident that all shared a respect for hard work and pragmatic
solutions. The interactions were rich and profound in ways unanticipated by the project
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design, such as the discovery of new perspectives and ideas within our individual work
(Fig 2).!
!

Fig 2. Scientists, ranchers, and artists in conversation during Ecotone symposium!

!

!

The weekend ended with a shared meal enjoyed in an atmosphere completely different
than the night before. Tensions had dissolved. Where people had been wary and
distrustful, they were now enthusiastic and open. Relationships were forged and
research ideas abounded, such as an oral history project with ranch women, a photobased experiment with wildlife and a water investigation in the springs of the foothills.
These ideas were born out of intersection of interests, and as people made space to
listen to others, shared concerns became clear. !
!

Collaboration is a complex phenomenon, one which fluctuates when context changes
and pressures from project environments increase (Isabelle Mahy, I & Zahedi, M , 2010).
These new relationships would not have been established without the time and space
that they were given during the day of walking. The openness that the prairie offered
invited a deep dialogue to emerge. It was extraordinary. On feedback cards distributed
over dinner, we asked two questions and received the following sampling of answers: !
!

What can Ecotone do to keep the momentum going? !
● What struck me is the need to create a link between our food and the farmers
that produce it. We need to create a ‘brand’ that reflects this. Still thinking!!
● Bring this message to schools and other local groups. Expose children to the
magic of our grasslands.!
● Broaden the engagement and go beyond food production concerns and add
additional emphasis on other land uses.!
● I would like to invite everyone to the Lethbridge Research Station so that
everyone can hear about some of the science and art that goes on there i.e.
breeding / disease / molecular biology. It can be informative and beautiful!!
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●
!

Think about how to express the connection between long-term experiences in the
landscape and cognitive or behavioral patterns.!

What will you do with the information you received during Ecotone?!
● I will never look at the fields of Alberta (or indeed in the world) with the same
eyes again.!
● A workshop like this is a great affirmation / reinforcement to me as a landowner –
how precious our land is!!
● I will be digesting this information and landscape for a long time.!
● I will plant an urban garden and produce some of my own food.!
● I appreciated the optimism of the scientists.!
● I will contemplate how my discipline (science) can relate to others and to build
their connections.!

Artist Residencies!
To facilitate deeper understanding of land concerns, ranchers were asked to host artists
over the spring and summer of 2012. Five ranching families participated and hosted a
total 13 artists for weeklong stays. There was no expectation from the organizers about
what might happen over the course of the week, and each residency was guided by the
participants. Some artists rolled up their sleeves and engaged in the work of the rancher,
others had very little communication and chose instead to make their own connections to
the land. Whatever the approach, the guiding principle at this stage was immersion in
ranch practice and the rancher’s expertise would always be available. !
!

The pairing of artist /rancher proved to be one of the strengths of the Ecotone
model. Armed with the scientific knowledge that had been gained in the symposium,
land and animal stewardship were seen in a new light. Artist Glen MacKinnon reflects
on his experience: !
“During the symposium I was paired with a scientist, and the knowledge that I
gained that day still affects my work, 3 years later. During the residency, the pairing
I had with a rancher gave me a profound sense of responsibility in how I live my life
as an inhabitant of the world. It moves beyond my work and into the way I think
about food, urban vs. rural, landscape, stewardship, climate, consumption – life.”!

Exhibition!
The residencies gave birth to projects that challenged and surprised audiences. Artists
worked with a variety of ideas including agricultural sustainability, invasive plant species,
water concerns and oil and gas exploration / production and the deep commitment to the
land that both ranchers and scientists had demonstrated. Exhibited at the Southern
Alberta Art Gallery (Lethbridge, Alberta) in 2012 and at the Nickle Arts Gallery (Calgary,
Alberta) in 2013, the work was seen by both the rural community (a first-time art gallery
visit for many ranchers) and urban audiences. Most artworks generated discussion
among viewers. Consider the large-scale 5-minute video loop (Fig 3) that Mary
Kavanagh presented: shot on an abattoir floor, it shows the last few moments of a
heifer’s life.!

!
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Fig 3: Video Still from Facing Io by Mary Kavanagh!

!

!

Artist Mary Kavanagh:!
In the context of global economies driving large-scale food production, questions of
land use, environmental impact, the humane treatment of animals, and labour rights,
are increasingly pressing - and particularly relevant to this region. Following the
Ecotone Residency I was granted permission to film and photograph at a familyowned abattoir. This small-scale operation slaughters animals from independent
farms in the region, many organically raised or free-range grazing animals. Because
of their business philosophy of transparency and openness with respect to the work
that they do, I was able to spend a morning on the kill floor, observing the methods
used to kill and process 6 cows. [For 25 years, this slaughterhouse hasn't changed
its methods of killing cows - a precisely shot 22-caliber bullet to the head, iron bars
and mechanical lifts, skilled labour, and careful pacing - it harkens an earlier era.]
For me, the emotional and psychological demands of bearing witness to the reality
of animal slaughter for human consumption was a necessary aspect of the work I do
as an artist, work that often takes me to sites of industrial production conventionally
removed from everyday urban life.!
!

!

Facing Io focuses on the few moments before the kill, when man and animal face
each other. The man is crouched, steadfast, waiting; the heifer is anxious, curious,
trapped. It is the dance before death, a timeless exchange between hunter and
hunted, one in which we are all complicit.!

The exhibitions raised the level of public engagement, and audiences questioned rural
land use, water quality and conservation, the threat of oil and gas exploration, and
animal welfare. Ecotone became an active entity in connecting the communities, both
urban and rural. Curator Ryan Doherty opened the exhibition with these statements:!
From urban encroachment to resource extraction, the multiplicity of responses
offered by the many other artists included in this exhibition speak to the enormous
complexities at play in our local environment. In light of this, one cannot help but
consider the bewildering reality of these same problems magnified and multiplied on
a global platform. And yet, as projects like Ecotone are increasingly cultivated in
communities around the world - sharing stories, perspectives, ideas and actions –
there is a renewed sense of optimism and the promise of a future more accountable
than our past.!
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After Ecotone!
Following Ecotone, participants recognized the effectiveness of a multidisciplinary
approach and were extremely eager for projects that would further investigate
environmental issues through multidisciplinary collaboration. There was a pervasive
desire to share what they learned about land use, water, sustainability, and stewardship
in Alberta with the broader public. Recognizing the opportunity to engage larger
audiences through digital interaction, graphic designer Christine Clark sought out
climatologist Dr. Stefan W. Kienzle to create an information visualization on climate
change in Alberta.!
!

Here / Now / Look / See: Information Visualizations of Climate Change in Alberta!
Defined by it’s use of human computer interaction (HCI) and visual representations to
improve comprehension of information (Card, Mackinlay, and Shneiderman, 1999),
infovis is a powerful tool for informing the public about complex issues like the
environmental concerns expressed in Ecotone. A surge of discussion has recently
unfolded in the infovis community on how the field can contribute to improving education
about environmental issues. This has lead to the introduction of several subfields,
including digital media artist Tiffany Holmes’ concept of Eco-visualization, which focuses
on energy use, and, of particular interest, is a framework proposed by Tanyoung and
DiSalvo in 2013 called Speculative Visualization. Merging the comprehension objective
of infovis with environmental activism’s focus on engagement, Speculative Visualization
encompasses “the challenging perspectives of artists, the aesthetic representation of
designers, the analytic ability of scientists to interpret data, and the love for humanity of
philanthropists.” (Tanyoung and DiSalvo, 2010) With practice in this field depending on
this range of expertise (artists, designers, scientists, philanthropists), multidisciplinary
collaboration becomes a necessity, offering a promising opportunity for the application of
the Ecotone model.!
!

From here, a new collaborative project was established between Kienzle and Clark as
they attempt to disseminate 60 years of climate change data for over 6,834 locations
across Alberta through a series of information visualizations. They were specifically
interested in exploring methods for overcoming three key challenges in visualizing and
disseminating the data: !
!

1. Data Literacy: the audience’s ability to decode the visual representations and
fully comprehend the information being presented.
2. Information Apathy: the barrage of information and calls-to-action in our society
have made many reticent to engage with infovis.
3. Bias: people often have pre-existing ideas about a topic, which affects the way
they look at and understand an infovis.
!

Bringing together their resources and expertise, scientist and designer seek to explore
the extent that infovis can overcome these challenges and evoke meaningful
understanding, connection, and responsibility for our environment in a broad public
audience. The area of overlap of these two disciplines (the boundaries that Fischer says
are the locus of production of new knowledge) is where the information visualizations
take shape.!
!

At the outset of this pairing, both parties were extremely enthusiastic about the new
opportunities that would be opened up through the collaboration. For Clark, who initially
had little understanding about climate science, it was not just the access to data, but
also to the expert with intimate knowledge of the data and the topic it represented. For
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Kienzle, the visualizations would be a valuable resource for students to learn about
climate science as well as a way to share his research with a larger audience. The
dialogue between the collaborators became honest and open, allowing for them to talk
through similar uncertainties to those found between participants in the Ecotone
symposium regarding their role in the collaboration:!
!

Designer!

Scientist!

What degree of artistic license do I have
with the representation of the data?!

Will scientific integrity be maintained with
an alternative representation of the data?!

Will this collaboration allow me to explore
my own research interests?!

Will this collaboration meet my goals for
disseminating my research?!

What authorship will I have over the
results?!

What authorship will I have over the
results?!

!

In response, Kienzle and Clark looked to the Ecotone model to navigate territory that
was unknown to both of them. Just as the scientists, ranchers, and artists needed time
to build comfort and trust over the day of walking, Here / Now / Look / See encouraged
both members to establish a productive working relationship over a six-month period.
During this time there were intermittent periods of close collaboration as the project
moved through the phases of concept development, creation, refinement, and
exhibition/public release.!
!

To determine the lead expert for the various phases of the project as per the Ecotone
model, the researchers examined the nature of ‘expertise’ in context with infovis. It
resulted in the expert roles unfolding in a way that was less distinct than those of
Ecotone with Kienzle and Clark both contributing throughout all phases, Kienzle as the
expert of the content (the data and climatology) and Clark the expert of the design and
audience. Having Clark lead the project in relation to the audience was based the
distinction between ‘specialist tacit knowledge’, which involves advanced practical
competence gained through immersion in a specialist domain, and ‘ubiquitous tacit
knowledge’, which can be acquired by almost anyone through everyday experiences.
While expertise on subjects like climate science and design is typically gained as
specialist tacit knowledge, expertise of a target audience usually takes the form of
ubiquitous tacit knowledge through immersion in the target group (Ross, 2013). In this
case, audience expertise required knowledge of the general public who are non-experts
of climate science, making Clark closest to this perspective and therefore the expert.
Positioning the designer of the infovis as the expert of the audience then allows the
designer’s experience of learning the content to inform the design of the visualization. By
acknowledging these points of expertise in a collaboration, each member is able to
contribute in meaningful and fulfilling ways while also trusting the other’s contributions to
accomplish their mutual goal. For Kienzle and Clark, they were acutely aware that while
they would each provide their individual expertise, the outcome would reside in the
converging space between them.
!

In establishing a trusting and mutually beneficial collaborative foundation, Here / Now /
Look / See became well positioned to tackle much larger challenges presented by the
task at hand – presenting the climate change data to the public in a way that overcomes
data (il)literacy, information apathy, and bias to create a greater sense of appreciation
and responsibility for our changing environment. As infovis pioneer Edward Tufte
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recently said during a video interview, “how can we see not to confirm, but to see to
learn?” (Brown, 2013). Climate change is a divisive topic, particularly in Alberta where
the controversial oil and gas industry has made it Canada’s wealthiest province,
resulting in both environmental indifference as well as extensive protests locally and
from abroad. It is well acknowledged there is a need for scientists to better communicate
with the public about the science of climate change for real progress in mitigating the
effects to begin. Through this design and science collaboration, Kienzle and Clark hope
to contribute to this discourse.!

Conclusion!
While Ecotone began with a small group of artists and scientists, it has grown over the
years to include hundreds of ranchers, landowners, water researchers, cultural
geographers, historians, as well as designers, and it has also engaged the urban and
rural populations of southern Alberta in dialogue. The model of engagement, which
promotes the pairing of participants, values extended time to foster relationships, and
allows the expertise of each partner to meet in the space that divides them, has proven
to be one that inspires new knowledge, projects and research, four of which have been
presented in this paper. The common thread throughout Ecotone was the desire to form
a connection to the land and water, and in particular, an interest in nurturing a
relationship to the stewards of that land. The interest in deep understanding of land use
practice is shared amongst rural and urban populations. And as the project continues,
the questions multiply. Who is responsible for keeping our land and water safe? What
role does government play in regulatory policy? How can our community connect and
support a healthy, sustainable environment?!

!
!
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Abstract
In co-design of several persons utilizing different materials together, capturing movement
and position information of the hands as well as the speaking patterns of the designers
provide answers to research questions related to social aspects of the co-design situation.
Special motion-capture devices exist for precise movement tracking. They are, however,
typically expensive and may restrict the movement of the designers. Recording the design
sessions with a simple web camera offers a low-cost way to obtain the hand locations
accurately enough but exploring the videos manually is a time-consuming and error-prone
task. In this paper, we propose an inexpensive and automatic method to acquire
information on the position of the hands and on the use of voice of the co-designers. We
are offering our Matlab code as open source for other researchers and designers to use in
their work and to amend.

Keywords
Co-design processes; Audio and video analysis; Hand tracking; Bayesian modeling;
Open-source
Collaborative designing can be defined as a process of actively communicating and
working together in order to jointly establish design goals, search through design problem
spaces, determine design constraints, and construct a design solution (Hennessy &
Murphy, 1999; Seitamaa-Hakkarainen, Lahti, Muukkonen & Hakkarainen, 2000). Some
researchers, such as Perry and Sanderson (1998) and Valkenburg and Dorst (1998) ,
have specifically analyzed design processes with respect to teamwork. Also, many
cognitive theories are emphasizing the socially distributed nature of cognition (Hutchins,
1995) and the role of social collaboration in modern designing (Nonaka & Takeuchi, 1996).
Social collaboration appears to have a particularly important role during the conceptual
phase of designing. An important aspect of collaborative designing is working with shared
design objects: through visual representations, conceptual models, tools, and concrete
materials (Norman, 1993).
In co-design, capturing movement and position information of the hands as well as the
speaking patterns of the designers provide answers to research questions related to
social aspects of the co-design situation (Castelli, Happe, Frith & Frith, 2000). Obtaining
body movements and speaking patterns is important also because “in order to produce
and to interpret recognizable accountable actions, co-participants orient to the details
constituting the local order of talk and action and mutually display their orientations in their
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conduct” (Mondada 2006, p. 118). Hence, hand movements may correlate with the object
being designed. Furthermore, the recent findings reporting the importance of mirror
neurons in social situations and the effects of embodied elements in the cognitive
performance of humans suggest that movement and position information may reveal
significant aspects of design work (Kaplan & Iacoboni, 2006).
Traditionally, movement and position is measured with extremely high accuracy using
professional motion-capture devices. In addition to their high cost, these devices restrict
movement and the use of space, and may thus be non-optimal in co-design situations. On
the other hand, recording the design sessions with a simple web camera offers a low-cost
way to obtain the hand locations but exploring the videos manually is a time-consuming
and error-prone task.
We are proposing an inexpensive and automatic method to acquire information on the
position of the hands of the co-designers with respect to each other and with respect to a
common frame, and the use of voice of the co-designers. This method is based on simple
and inexpensive off-the-shelf devices: a single video camera, individual microphones and
recorders for each designer, and self-made markers to attach around the wrist. As a
result, the method outputs the relative and/or absolute hand coordinates in the time
resolution of the used camera, e.g. 30 measurements per second, and the voice patterns
in the time resolution of e.g. half-a-second. The hand coordinates and voice patterns can
easily be synchronized. Compared with 'traditional' video analysis approach in which the
videos are annotated manually, the presented method thus gives more accurate results
and lessens the manual work. The output of the method can naturally be used together
with the traditional tools giving additional information to the analysis.
The algorithms are realized in Matlab environment and they provide simple and
easy-to-modify plots of hand locations and use of voice of each co-designer. We are
offering our code as open source for other researchers and designers to use in their work
and to amend. We propose that this type of open source possibility may provide
researchers with a fast method to process large amounts of video and voice data
automatically. This paper presents the algorithms in a detailed level as well as gives some
illustrative results.

Algorithm for analyzing the video
The purpose in analyzing the video is to automatically locate the designers' hands in each
frame, or more specifically, the two-dimensional projection of the three-dimensional hand
coordinates to the plane of the lens of the camera. This means that the absolute (physical)
measures for hand movements will be unknown unless the movement takes place in the
plane perpendicular to the viewing direction of the camera. However, it is assumed that
the observed hand movements between the test subjects are comparable. Also, having
the camera on the roof and having the test subjects work above a table ensures that most
hand movement probably happens on the plane perpendicular to the viewing direction of
the camera as a hand typically moves planar to the table.
The problem of locating the hands can be formulated as a tracking problem. The purpose
of tracking is to find the location of an object in each frame (of the video) by utilizing the
temporal knowledge. In a typical tracking algorithm, parts of the image that resemble the
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tracked object are being searched in the vicinity of the object location in the previous
frame. Using temporal information for hand tracking seems sound; with a typical frame
rate of 30 fps, the hand does not move awfully many pixels between subsequent frames.
Tracking has been studied for long (see, for instance, (Bar-Shalom, 1990)) .
The chosen framework for tracking the hands is probabilistic, specifically Bayesian. With
Bayesian methodology, the two assumptions used in solving the tracking problems – the
proximity of the markers in the appearance space and world space – can be nicely and
intuitively incorporated. Furthermore, Bayesian approach results in a modular method in
which the appearance model or the location model can be easily altered independently of
each other. Similar approach was used in (Toivanen & Lampinen, 2011). Bayesian
tracking is also a widely studied topic (Arulampalam, Maskell, Gordon & Clapp , 2002) . In
high-dimensional spaces, it leads to a computationally demanding problems which can be
solved with e.g. Kalman filters (Kalman, 1960) or particle filters (Doucet, De Freitas &
Gordon, 2001). It is to be noted that we are not making a 'traditional' statistical inference
here but building a probabilistic model to solve the tracking problem.
To alleviate the problem, the test subjects wear specific markers on their hands. The
markers should be such that they differ from their surroundings as much as possible so
that they are easy to track. The measure of 'differing' depends on the used appearance
model. For instance, if the appearance model is based on the shape of the marker, its
shape should be specific. The algorithm presented in this paper utilizes only the color of
the markers so they should differ from the color of the worktable, color of the sleeves and
also color of the markers of the other test subjects if their hands are to cross. Our test
co-design process groups comprised of three persons so three different marker colors
were used – red, green and blue. Color has been often used in tracking (Perez, Hue,
Vermaak & Gangnet , 2002; Simon, Behnke, & Rojas , 2001) .
We used two different kinds of markers; printable paper markers and colorful small balls.
The markers are to be attached around wrists, akin to a bracelet. The paper markers
consist of smallish colorful spheres (or ovals, actually). The ball markers are joined
together with a string and they can easily be either printed with a 3d printer or purchased
from a hobby shop. Using balls has the advantage of being visible to basically each
direction due to their three-dimensionality – a paper marker in a hand directing straight to
the camera is invisible to it. Because the balls' color differ from white probably more than
from the skin color, it is advisable to have a white paper strip between the balls and the
skin. Figure 1 gives an example of both kinds of markers. Our algorithm treats each
marker independently, that is, no correlation is assumed between different markers. This
assumption seems fare as the hands typically move rather independently. Nevertheless,
should such assumptions be added to the model, it is possible due to its modular nature.
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Fig 1: An example of a video frame captured at a co-design process. Persons have paper
markers and ball markers on their hands.
Let us introduce the Bayes' formula (Duda, Hart & Stork, 2000) . By denoting observed
data with D and the parameters of the model by θ we have

p(θ | D)∼ p( D | θ) p(θ)

(1)

where p(θ|D) is called posterior probability distribution, p(D|θ) is called likelihood
and p(θ) is called prior probability distribution. The names depict the relation of
parameters and data; the prior distribution is the distribution for the model parameters
prior to observing the data, the posterior distribution is the distribution for the model
parameters after observing the data, and likelihood tells how likely it is to have
observation D given certain model parameters. The (missing) proportionality factor
normalizes the posterior distribution so that it integrates to unity; usually, however, and
luckily, it is enough to know the un-normalized posterior as the ratios of different
parameter values is what matters. In frequentist analysis, the statistic inference bases
only on the likelihood. With constant prior distribution – indicating no prior knowledge
about the model parameters – the likelihood equals (up to a normalization constant) the
posterior. There is, however, a philosophical difference between the two, as one should be
interested about the distribution of the parameters, not of the data.
Incorporating (1) in the present problem begins with defining the parameters and data. Let
us consider a video frame at time instance t . We are interested in the location of a
marker in that frame. This unknown location is the model parameter and it is denoted as
xt which is a two-dimensional vector, with horizontal and vertical dimensions. Vertical
and horizontal dimensions could basically be unified by sorting them in one vector so that
images would be considered as one-dimensional. However, it is more convenient, and
typical, to use two dimensions. The observed data is the video frames processed so far,
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up to and including time t , or more precisely, the color values in the videos as we are
using color as the appearance model. The color values at location x are denoted as
C ( x) . The dimension of this vector depends on the used color space which can be the
conventional three-dimensional RGB space or, for instance, the two-dimensional
hue-saturation space of the HSV color system. The posterior is thus the distribution of
xt given the color values at that location, C (xt ) . We also have dependence of the
past data. Basically, we have the color information of all the locations in the past frames
available but for simplicity, only the color values of the tracked points will be used. Also the
world coordinates of the tracked points in the past frames will be utilized so the posterior
probability is p(xt|x1 : t−1 , C( x 1: t )) . The likelihood is independent on the world
coordinates and the prior probability is independent on the color values so we get

p( xt | x1 :t −1 ,C ( x(1 :t ) ))∼ p( C ( xt ) | C ( x1 : t−1 )) p ( xt | x 1 :t −1)

(2)

Next, in order to implement equation (2) we must choose some actual distributions and
their parameters so that the mode of the posterior would (ideally) be at the marker
location. A natural and commonly used choice is Gaussian distribution, denoted here as

N , which we use for both the distributions (likelihood and prior). Gaussian distribution
contains two parameters: the expected value and covariance matrix. The expected value
of the likelihood distribution is the mean value of the previous tracked points in the used
color space ( E[C ( x1 : t−1 )] ). The covariance is a diagonal matrix whose diagonal
elements are the variances of the tracked points in each dimension of the color space (
V c [C( x1 :t −1)] ) which makes the appearance model flexible as it automatically
captures the variability in each dimension. The expected value of the prior distribution is
the previous marker location plus a previous rate multiplied by a coefficient (
xt −1+ λ d xt −1 , where d xt −1= xt −1−x t−2 , ̃ λ ∈[0,1] ), and the covariance is a
diagonal matrix with constant elements ( V x ). Hence, we have

p( xt | x1 :t −1 ,C ( x(1 :t ) ))=N (C ( x t ) | E [C( x1 :t −1)] , V c [C( x 1 :t −1)])
× N ( x t | x t−1+ λ d xt −1)

(3)

In an ideal situation, the marker in the next frame is found at the prior mean. Parameter
λ controls the effect of kinematics of the hand. With λ=1 , the hand is assumed to
follow its tangential motion forever whereas with λ=0 the hand is assumed to stay
motionless all the time. In the experiments, an intermediate value λ=0.5 was used
which takes the hand motion into account to some extent. The size of the search space
around the prior mean is controlled by the (diagonal) covariance matrix V x . Having too
large search space results in fallacious local maxima in the posterior distribution which
might result in a lost track. Then again, a prior distribution too tight results in the posterior
mode always coinciding with the prior mode making the appearance model irrelevant and
in a realistic case where the marker is not exactly at the prior mean this also leads to a
false track. Hence, choosing the value α in V x =α I 2 , where I 2 is a
two-dimensional diagonal matrix, controls the balance between relying on the appearance
model and relying on the kinematic model. As the posterior distribution is two-dimensional
and has only as many values as there are pixels in the images, it is possible to simply
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table the values of the posterior distribution in each pixel of the current frame and take the
maximum of the posterior to be used in the distribution of the next frame. In order to save
computation time, the posterior can be evaluated only in the vicinity of the prior mean (say
±3×std ). The parameters of the likelihood can be updated recursively so that the past
data needs not to be stored. The covariance elements in the first frame must be set
manually.
The actual algorithm for tracking one marker is depicted in Algorithm 1. In the beginning,
the track must be initialized manually. Also, sometimes a hand is in occlusion, that is,
invisible to the camera (for example under a table) in which cases the track must be
manually put 'on hold' and aid manually to the correct location when the hand becomes
visible again. In addition, the tracking may go wrong despite the marker being visible. This
might happen when the hand accelerates heavily, being something which the prior model
does not take into account. In such cases, the track must also be manually corrected.
Hence, what we have done is really an interactive algorithm which processes the videos
real-time and illustrates the results and which offers the possibility to any time correct the
tracks. We have observed that exploring a video file takes approximately twice as long as
the duration of the video which is still much more efficient than manually writing down the
hand locations in e.g. each second.
___________________________________________________________________________________________
Algorithm 1. The algorithm for tracking a marker in a video.
1: Set the constant prior variance and the initial likelihood variance.
2: t=1 . Initialize the track manually (by clicking the marker with mouse).
3: t=t+1 .
4: Evaluate posterior (3) for each pixel xt which is close to the prior mean.
5: Pick xt which maximizes the posterior.
6: Update E[C ( x1 : t−1 )] and V c [C( x1 :t −1)] recursively.
7: Go to step 3.
___________________________________________________________________________________________

Algorithm for analyzing the audio
The purpose in analyzing the audios of test personnel during the co-design process is to
infer the verbality, i.e. simply the time indices when each person is talking. Using a
headset or other similar device with a microphone located near the mouth and a recorder
this should be a fairly straightforward task. It is important to have a low sensitivity setting
in the recorder so as to exclude the sounds from the surrounding – such as voice of other
persons – to the highest possible extent.
Each audio signal is divided into short (such as half-second long) clips or blocks. For each
block the audio power, being the root-mean-square (rms) measure of the signal, is
computed. Should the power in a block exceed a threshold, the block is inferred to contain
talk. The threshold for each person can be set manually by looking at the power levels or
it can be set automatically to, for instance, the average power level. The algorithm for
processing audio tracks is presented in Algorithm 2. It is vital to synchronize the audios
using e.g. hand clap in the beginning.
Unfortunately, the recordings may contain loud non-verbal sounds which are also being
classified as talk. However, it can be assumed that these kinds of sounds occur in
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average equally rarely in each person – unless someone has a cough or tends to breath
loudly through nose – making the comparison of results fair.
_______________________________________________________________________
Algorithm 2 The algorithm for computing the time indices of talking from audio files.
Steps 2 - 5 are performed individually for each person.
1: Synchronize test persons’ audio tracks
2: Divide audio track into small blocks (half-a-second)
3: Compute audio power (rms value) in each block
4: Set a threshold (e.g. to the average power of the audio track)
5: For each block: If power > threshold → the person is talking during the block
_______________________________________________________________________

Results
This Section presents an example of using the presented algorithms in a real situation
where three persons were designing and preparing an object by hand. The used video
resolution was 480×640 and frame rate was 30 fps. The constant variance of the prior
distribution was set to 5. The color space of the appearance model was the hue-saturation
subspace of HSV color system and the initial variance of the likelihood was 0.01 in both
dimensions.

Fig. 2. Few samples of a co-design process and tracked markers at different time indices.
Six representative samples of the session at different time indices are illustrated in Figure
2, together with the locations of the markers found by the algorithm. In Figure 3, the hand
locations as well as verbalities are plotted against a one-minute time frame. In order to
synchronize the video and audio recordings, hands were clapped above the table
producing an audible sound in each microphone and a visible signal in the camera. The
threshold of step 4 in Algorithm 2 is set to 1.5 times the average of each person's power
values.
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Figure 3. Few samples of a co-design process and tracked markers at different time
indices. The colors correspond to each other and the markers in Figure 2. In the bottom
panel, the dots mark a high root-mean-square value for a corresponding half-a-second
long audio clip indicating that the person is talking or, e.g., laughing at the time instance.

Conclusions
This paper has presented two algorithms to be used in analyzing video and audio
recordings captured during a co-design process. We propose that these algorithms may
provide answers to research questions related to social aspects of the co-design situation.
The algorithms are easy to implement and require no expensive equipment. The results of
our method can be used either alone or they can be used to assist a more traditional
video analysis tool. For instance, our method could be used to extract periods where e.g.
no one is talking, designers are moving hands more than in average, or designers hands
intersect each others' hands. In a study consisting of many groups the presented method
could be used to filter out the most interesting groups in terms of e.g. hand movements to
be analyzed in other tools.
The algorithm for analyzing video data aims to track the hands of each designer. As
opposed to traditional motion-capture devices, our algorithm needs only an inexpensive
web camera and markers which the designers are assumed to have in their hands. The
markers can for instance be colorful paper strips or small balls. The tracking algorithm
utilizes Bayesian methodology. The likelihood is based on the color values and the prior
distribution on the location and rate of the marker in the previous frame. The mode of the
posterior distribution is used to recursively update the parameters of the likelihood
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distribution. The method contains only two fixed parameters: the elements in the constant
covariance matrix of the prior distribution (presumably same variance in both direction)
and the elements in the initial covariance of the likelihood model (also presumably same
initial variance in each direction). Of these, the latter has a minor effect on the
performance as the variances should be automatically settled after some amount of time
but the former is essential as it weights the appearance and shape models. Our
implementation of the algorithm is an interactive method, offering a possibility to correct
the tracks that get lost due to occlusion or poor performance of the algorithm. The
experiments revealed that red markers get lost least amount of time so if there is no
danger of hands getting crossed it might be advisable to use only red markers for all the
designers – unless the table color is close to red, of course. The user should anyway
choose such marker colors that best stand out from their surrounding. The modularity of
the framework allows for easy modification of either models to, for instance, take into
account also the shape of the marker.
With a 'perfect' appearance model the temporal knowledge about the marker would be
irrelevant as each video frame could be considered as an independent still image in which
the marker would always be correctly located, independently of the marker locations in
past video frames. In practice, our probabilistic appearance model (likelihood) matches
the marker in each pixel of the video frame with some probability which may not be
highest at the correct location so the temporal knowledge (prior) about the marker location
in previous frames is used to filter out the false positives – this is the essence of tracking.
When re-initializing a track after occlusion – say, the hand emerges after being outside the
image area – the temporal knowledge is absent as we lack the information about the hand
movements during the occlusion (when the hand was outside the image area). As the
color based model of the presented method is obviously too generic to be used for
locating the marker over the whole image (for instance, for a green marker the track might
be re-initialized in someone's green shirt) the user is asked to manually give the location
information. However, we are currently working on a better appearance model which
would hopefully be reliable enough to be used for re-initialization of tracks (or at least for
giving the user a considerable candidate location to be accepted or manually corrected).
Also, the method could automatically infer the occlusion from the likelihood values so that
the only required user-interaction would – ideally – be the initialization of the tracks in the
first frame.
The algorithm for analyzing audio data splits each audio signal into small blocks whose
audio power values, being the root-mean-square value of the block, are computed. The
person is inferred to talk whenever the power exceeds a threshold which can be obtained
automatically. By synchronizing the audio and video data with a hand clap in the
beginning of the session, the hand movements and use of voice can be compared at any
time instance. Our implementation offers a simple interface to investigate these at a time
interval chosen by the user, as in Figure 3. The algorithms are implemented in Matlab and
the code is published on-line as open source at
http://www.aivotyolaboratorio.fi/resources/toolbox-for-design-analysis/.
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Abstract
Over the past 13 years, the authors have established an international network of partner universities who are committed to co-operate in trans-disciplinary and locally distributed ways by using
modern information and communication technologies and, hence, crossing cultural and disciplinary boundaries. The projects always originate from industrial tasks, tackle challenges that are
complex in nature and that cannot be solved by mono-disciplinary teams alone. The paper describes the pedagogic background of this setting as well as the structure of the course. Due to
the fact that the entire design process is based on electronic communication, the decision making process is accessible for subsequent analyses of the digital data bases generated throughout the multi-disciplinary process. This allows to better understand the characteristics and differences of successful and effective processes vs. miscarried and failing ones.
Keywords
Trans-Disciplinary Design Education; International and Trans-Cultural Cooperation; Dynamic Knowledge
Databases

Introduction
The efficacy of project-based learning in design education has gained broad acceptance. Moreover, when project-based learning is performed in teams, it mirrors professional design practice
more closely, and offers an attractive proposition to educational institutions to produce highly
employable graduates. Therefore, most state of the art design curricula employ project-based
learning principles within the context of student teams.
Innovative curricula designers clearly recognize the significance of interdisciplinary practice and
organize student teams in such a way that the different functions associated with key disciplines
of design projects are represented. However, the reality is that the majority of students usually
belong to a single educational discipline, and some are simply asked to “wear” another discipline’s hat for the duration of projects. There have been very few consistent attempts at recruiting students who actually belong to different educational disciplines so that a true inter- or even
trans-disciplinary make-up is achieved. We use the terminology based on the US American
Academy of Science’s definition: «Interdisciplinary research is a mode of research by teams or individuals that integrates information, data, techniques, tools, perspectives, concepts, and/or theories from
two or more disciplines or bodies of specialized knowledge to advance fundamental understanding or to
solve problems whose solutions are beyond the scope of a single discipline or area of research practice.»

Project Oriented Learning Environment (POLE) is one such educational paradigm. This paper
describes the POLE platform, discusses insights gained during the more than ten years of its
existence and the resulting methodological improvements and presents key findings of POLE’s
assessments. Finally, the recently implemented web-accessible data base (Libraries for Advanced Knowledge Environments, LAKE) is described which allows the analysis of the decision
making process of internationally distributed (student) teams. This is based on the recordings of
the teams' meetings by video conference and their processing by speech recognition software.
With these two columns POLE puts emphasis on the design process as well as on the final
product.
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Pedagogic Background
There have been many attempts to establish the theory of design education (Eris, 2006; Dym,
2005; Haselrigg, 1999). But nonetheless, we recognize a pluralist paradigm in this field. One
such paradigm is the "distributed trans-disciplinary project-based design methodology" that is
gaining growing acceptance (Eris, 2005). Nowadays, students are not only increasingly challenged within their specific core disciplines, they are also supposed to develop the necessary
skills to apply this particular knowledge in practice. Ideally, this goes hand in hand with mature
understanding displayed by the individual of a social, cultural, and economic environment. The
practical application of theoretical knowledge can, thus, only be implemented successfully, if
these three basic elements are taken into account (Faste, 1993). It is in this field where the Project Oriented Learning Environment (POLE) has its position, i.e. where knowledge and skills are
combined to accumulate professional competence.
In addition to students’ disciplinary knowledge, the ability to work efficiently within multicultural
environments has become increasingly important. Universities are, therefore, looking to expand
and deepen this particular aspect in order to provide the necessary expertise in this field. This
has led universities to becoming more proactive with regards to networking and offering collaborative courses.
POLE sees itself as a learning system cooperating within a network of universities and industry
partners. It does so within a reflexive context, taking into account the various cultures involved
in order to create new methods of resolution regarding teaching and learning. The students are
at the core of this concept, and are given the option to develop process-oriented expert
knowledge through trans-disciplinary teamwork. Simultaneously, they learn to work independently and to deal with current problem cases through the use of modern information and
communication tools. In the course of this joint activity, it has become apparent that this complementary aspect has gained in importance.
The rapid technological development and the need to cope with an increasing amount of information generate a challenging situation for both: professional courses at universities and industry. University teachers and researchers have to constantly update their knowledge on newly
available technologies and products. The same happens to professionals working in industry.
The research done at universities increasingly necessitates the support of industry, not just financially, but also to test ideas in practice. Conversely, industries can also benefit from receiving creative concepts originating from unbiased out-of-the-box ideas and having the opportunity
to present their strategies to students, who will be future professional employees and probably
work in their design teams. Therefore, the potential which a collaborative networked learning
environment can offer to both, universities and industry is obvious.
Design innovation, which essentially means the definition, development and creation of new
concepts and their successful launching to the market, is the driving factor for a powerful, competitive economy and the prosperity of society (Feyerabend, 1975; Freire, 1985; Pugh, 1996,
Pohl, 2006; Klein, 2010). Therefore, the education of creative individuals at universities and the
continuous professional development of architects, engineers, industrial designers, etc. in the
wide field of design innovation are of central importance. POLE's philosophy is committed to
fostering trans-disciplinary design thinking and creating awareness for sustainable solutions that
are not only economically viable, environmentally sound and socially equitable today, but also
allow future generations to do the same.

International and Multi-Disciplinary Setting
POLE is a learning system developed in cooperation with several international universities, such
as University of Applied Sciences and Arts Northwestern Switzerland, ETH Zürich, EPF Lausanne, Aalborg University, BTK Berlin, Tecnológico de Monterrey, NTNU Trondheim, TU Delft,
Politecnico di Milano, Olin College Boston, Savannah College of Art & Design and Stanford
University. It operates within a reflexive context, taking into account the various cultures involved in order to create new teaching and learning methods. Students are given the opportuni-
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ty to develop process-oriented expert knowledge through interdisciplinary teamwork, to deal
with current practical problem cases and get accustomed to use modern information and communication tools. Depending on the task, the participating students and faculty can be comprised from fields such as architecture, urban planning, construction management, mechanical
engineering, mechatronics, computer science, industrial design, psychology, the arts and economics. Each individual student is given the opportunity to comprehend different disciplinary
processes and acknowledge their relation to social, economic, and political dimensions of design projects.
The POLE setting shows similarities with the European Global Product Realization course
(EGPR) with respect to multi-disciplinarity and the distributed team aspect but gives stronger
emphasis on the team- and trust-building exercises during the physical kick-off. Furthermore, it
draws from experiences of the international, but more mono-disciplinary course offerings "Architecture, Engineering and Construction" and "ME310" at Stanford University.
Structure of POLE Courses
Depending on the task, students from a subset of the mentioned partner universities are selected to attract the appropriate graduate (or last year undergraduate) students for the project.
Based on a Curriculum Vitae and a letter of motivation the most qualified students are selected.
In an elaborate process respecting disciplinary proficiency, cultural background, gender and
personality (assessed by Jungian typology) they are then put together in 6 teams (with five to
six students each) in the most heterogeneous way possible. The second main pillar of the project is formed by a group of approximately 6 to 10 academic coaches who not only take responsibility for the local disciplinary guidance of their own students, but are also accessible during
the entire project for all participants. Finally, and most importantly, the outermost circle visualizes the integration of the industry partners who have to commit themselves to actively participate as mentors in the design process (Figure 1).

Figure 1. Human Resources
POLE courses generally last for one academic semester. Originally, they used to start with a
physical kick-off week at the site of the industry partner. However, this experience has shown,
that the students were usually overwhelmed and could not react appropriately to the inputs received. Therefore, the new structure (see Figure 2) initiates the project with a virtual session by
video conference in which the students and their coaches introduce themselves, get a rough
introduction into the task and are asked to start their disciplinary analysis and research phase.
After two weeks the students then physically come together for team building and trust building
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exercises. The new scheme has shown to be very successful in so far as the students arrive
prepared and already full of questions. The main task during the kick-off phase is to define a
meaningful process planning per team with a shared goal statement and milestones as a deliverable. This physical gathering has proven to be eminently valuable because it is this phase that
creates the "glue" and the commitment to be able to work together afterwards in a distributed
fashion using video conferencing tools.

Figure 2. Time Structure of Project

History and Results
Since 2000, more than twenty projects, all originating from and funded by industry or government partners, have been completed using the POLE platform. To name a few examples:
"SnowDive": Design of Novel Sports Equipment for Use in Snow and Sand
"Architecture and the Body": Planning of a Sports
"CanPlus": Novel Packaging Systems (Nestlé)
"Driven Driver": Navigation System for the Car of the Future (Volkswagen)
"High Light": Controllable Head Torch for Mountaineers (Mammut Sports)
"Move!": Multi-Sensory System, Recording Sports Activities (Actismile)
“On Track”: Novel Ticketing System for Swiss Transportation Company
“ConSenses”: Interactive Communication Systems for Cars (Continental Automotive)
“Catch Up!”: The Future of Digital News (NZZ Media Group)
“Think 2025”: Concept Analyses for Interaction in 2025 (AUDI AG)
The assessment methodology that was used to monitor and measure key aspects of student
experience relied on a mixed set of techniques:
Ethnographic observations during project kick-off and product presentation meetings.
Students interviewed throughout the course.
Structured feedback sessions held with students during project kick-off and product
presentation meetings.
Interviews and discussions held with the instructors.
On-line surveys administered two and ten weeks into the projects, and four week after
the projects.
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Some key findings are:
Throughout the course, students appreciated the interdisciplinary and international nature of the teamwork which POLE promotes.
Students’ appreciation of the realistic nature of projects increased after the project’s end.
Communication and interdisciplinary teamwork were clearly perceived to be two major
learning outcomes.
Distributed students spent slightly more time on group work than individual work when
compared to local students although both groups spent about the same amount of total
time per week.
In retrospect, the personal log-book proved to be an invaluable source of experienced
knowledge.
The co-location of the kick-off week is of central importance to the team performance.
Re-evaluation of video-taped team and/or review sessions proved to be a welcome
source for a better process understanding and for personal awareness.
Understanding Decision Taking Processes by Dynamic Knowledge Data Bases
There is a saying that “you can only step into the same river once”. This applies to learning processes, too. But the fact that the POLE teams are using video conferencing systems for their
design process, allows for fostering the consciousness among students of the team dynamics in
retrospect when they watch the recorded team sessions again. It not only helps them to get
more aware of their individual blind spots but also to evaluate their way of interaction in their
team. This feature is eminently important when students from different cultures and different
disciplinary backgrounds are brought together in one team to work together in a constructive
way, which means not to split the task into disciplinary slices but actually finding a common vocabulary, reducing prejudices, explaining his/her own professional view and (often) proceeding
by using an amalgamation of methodologies that often is different from what one had learnt to
like. It is this aspect of POLE projects that creates a different mind-set in graduates, making
them better prepared to bring about more sustainable solutions since they integrate more facets
- technically, economically, ecologically as well as socially.
In addition – and for academia even more important – the recorded video sessions allow a subsequent analysis of the decision making process. And it is these many bifurcations in a process
that are often more valuable than the final product; in other words, the final circuit diagram of a
product does not show the many decisions that were necessary and crucial for the final result.
But it’s these decisions that bear important information for later re-design or new product innovation. (Wood, 2004; Smith, 2004). This said, it is obvious that no one can watch hundreds of
hours of video recordings to – hopefully – find a discourse on a specific topic of interest. Therefore, POLE's research group established a tool that allows not only to synchronize the video
recordings with the slides shown and to add annotations to augment the content, but passes the
audio track through a speech recognition software that creates a text string which can then be
searched through for segments where special key words appear more frequently and, thus creating a higher probability to finding useful information on a given topic. The access to the data
base on which all the mentioned information is stored is done over a web application. At the
present time the accuracy of recognition of non-english native speakers is the challenge to continue working on. It is anticipated that an adaptive system that can be trained and fed by the
participating team members way of talking will improve this obstacle in the near future. Figure 3
shows the technical set-up of the methodology described above which is called “Libraries for
Advanced Knowledge Environments” (LAKE) as a working title. In the farther future these dynamic libraries shall also be made accessible for non-academic partners in practice; but problems of personal data protection need to be cautiously addressed before this step.
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Figure 3. Structure of Knowledge Data Base: A Web Application allows access to Data Base.

Strategic Partnerships between Industry and Academia
Today’s challenges are complex in nature. Meaningful solutions can only be found by bringing
all the necessary team players together, i.e. the different disciplines at universities and the partners in industrial enterprises and/or in the public sector. The methodology of trans-disciplinary
co-operation practiced in POLE has the following five core strategic focuses: a) bringing together international academic partners to share their methodological knowledge, b) establishing an
atmosphere of trust between universities and industry, c) bringing a user-orientation to academic projects, d) breaking down disciplinary blinders and reducing prejudices, e) tackling real-world
problems and, thus, making sustainable contributions to today’s global challenges. In summary:
to create a new broader minded type of graduates. In addition to this vital contribution to education POLE’s methodology has been explicitly appreciated by internationally active partner companies such as Nestlé, CEMEX, elica, Volkswagen, Continental and others due to its know-how
in the co-operation of globally distributed partners – a field in which the companies often fail.
E.g. CEMEX has initiated virtual sub-companies in their consortium using the team-building
method and co-operation strategies experienced in POLE. The following statement by elica’s
product manager, Fabrizio Bigatti, may illustrate this finding: “The collaboration between elica
and POLE has been a great and complete success. Not only because during the AIR® project
the teams have developed new product concepts and prepared physical as well as functional
prototypes, but also because the students with their working attitude reminded us how important
it is to work and think as a whole team with all heading in the same direction. All of them had the
challenging task in mind and then worked with passion, devotion and determination to achieve
it. Elica is currently working to refine the ideas received during the project to let some of them
become real products. Elica thanks once again POLE teachers and students for their strong
commitment and initiative - underlining, how the collaboration between business companies and
the academic world is essential and crucial for coping with the new challenges and to touching
the future.” In short: Trans-disciplinary co-operation combined with design thinking can be a
powerful fuel for innovation.
Conclusions
When asked to summarize the weaknesses and strengths of POLE projects carried out with
culturally distributed and multi-disciplinary teams from an academic point of view, the following
aspects are the prevailing ones: During the thirteen years of its existence, POLE has created a
network of partner universities with a core crew of faculty members who are committed to transdisciplinary design thinking; it is also them who select the most qualified students at the local
campuses. This guarantees a highly motivated group of students to participate. Nevertheless, it
is always an immense challenge to bridge the disciplines by developing a shared vocabulary.
This latter process takes a considerable amount of time and often irritates students (especially
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from the engineering disciplines) who wish to start "doing something" rather than taking ambiguity as an opportunity to explore a broader spectrum of options. Another challenge arises when
the team members were taught different methodologies at their home universities to tackle a
problem. The pros and cons have to be discussed and a selection or compromise have to be
found; this process forces the students to clearly formulate and defend "their method" and by
doing so becoming more aware of its relativity and own idiosyncrasies. A further important aspect is the a-synchronous mode of working due to time zone differences. This forces students to
formulate their ideas and contributions in writing rather than discussing them real time with the
other team members. This situation necessitates a much clearer formulation of one’s own
thoughts - especially when team colleagues from another discipline must understand the contribution. What might have been self-explanatory in one's own discipline, needs a more detailed
description in a multi-disciplinary context in which the respect for and the integration of the other
profession is a key for success. It is POLE's belief that in particular this aspect - despite of often
being considered an irritation and extra work - reflects the real life co-operation scenarios in
design studios and engineering firms in which the graduates will be employed in the future - or,
as it has been the case, that POLE graduates establish start-up companies across cultural and
disciplinary borders.
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Investigating the Changing Relation Between Consumer
and Designer in Post-Industrial Design
Guido Hermans, Umeå Institute of Design, Umeå University
Anna Valtonen, School of Arts, Design and Architecture, Aalto University

Abstract
This paper focuses on the post-industrial society and the changing object of design. Postindustrial design will be realized through the digitalization of the physical world and the
advent of digital fabrication tools such as 3D printing that bridge the gap between digital
design and physical goods. In post-industrial design professional designers will be
concerned with designing toolkits and incomplete designs rather than fully determined
products. The consumer will be adapting the incomplete design to his or her needs and
desires in some way or another. This adaptation could be done with minimal involvement
as well as by intensive participation.
The aim of this paper is to investigate the changing relation between consumer and
designer in a post-industrial society by examining the object of design. We exemplify the
new object of design by examining several consumer products that possess some
property of post-industrial design. Based on our research we propose four ways, or tactics,
for designers to deal with heterogeneous consumer needs and preferences, two of which
are unique to post-industrial design. We end this paper by briefly discussing the
implications to design practice and design education.

Keywords
Post-Industrial Society; Democratization; Design Practice; Object of Design; Prosumer;
3D Printing
The industrial designer was born out of the industrial revolution and the designer’s aim is
to design products that can be produced in mass and target a mass market. The
interaction designer was born out of the advent of computers and the digitalization of
information and communication. The rise of smart devices and the Internet lead to a new
professional practice focusing on human-computer interaction. Throughout the years
design as a field and professional practice has changed due to technological
advancements, social and environmental changes, and therefore the object of design has
changed. In the 20th century it has evolved from designing mass-produced products, to
product interactions, to product experiences to product service systems.
The post-industrial society (Bell, 1976; Hunt, 2005) will have its affects on the object of
design and what designers design will change compared to what they designed in the
industrial society. Post-industrial design will be realized through the digitalization of the
physical world (Gershenfeld, 2005) and the advent of digital fabrication tools that bridge
the gap between digital design and physical goods. The development of digitalization of
information leads to easy distribution and sharing of information. Products have become
data and are thus as easy to share as a text document. 3D printing is emerging for
producing end-use products through increased performance and accessibility and this
leads to on-demand production of individualized products. Flexible manufacturing
technologies allow distributed manufacturing of products and an increased possibility to
adapt to local needs. Furthermore, new design tools in the form of software enable a
larger audience to engage in digital design.
The aim of this paper is to investigate the changing relation between consumer and
designer in a post-industrial society by examining the object of design. We exemplify the
new object of design and based on our research we propose four ways, or tactics, to
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mediate between consumer and designer, two of which are unique to post-industrial
design. These tactics will guide us in discussing the implications to design practice and
design education. In this paper we will use designer to indicate the professional designer
and consumer and layperson to refer to the person who is not trained or experienced as a
designer, but engages in design activities.
This paper is structured as follows; first we will look how the role of the industrial designer
has developed in the industrial society and discuss the characteristics of post-industrial
design. We analyze examples of a new object of design from today’s design practice
where the designer has adopted a new role. We present a model that depicts the relation
between consumer and designer in post-industrial design based on designer’s versus
consumer’s influence and value to the consumer. We end this paper by discussing the
implications to the role of the professional designer and give an outlook on the future of
design practice as well as design education.

From Industrial to Post-Industrial Design
Industrial Design and the Industrial Society
The object of design has changed over time. The design practice has its roots in crafts,
and in pre-industrial time the same craftsman that produced the object also designed it.
With the arrival of industrialization, design became a necessity as a separate activity in
production once a single craftsman ceased to be responsible for every stage of
manufacture from conception to sale (Forty, 1986, pp.29).
Even within the context of industrial production, the role of the designers has changed
over time. From merely giving a shape to an industrially produced product, industrial
design has broadened to encompass also the entire companies product portfolio, to
thinking about its brand, to design the end-users experience, to design interactions and
services for them, and to manage the entire design process as part of the companies
strategy (Valtonen, 2007).
Industrial design has never been done alone, or merely on the whim of the designer, but
within the industrial context where many other professional practices have participated in
the process. These have included the engineers who have designed the production
process and the tools to produce the products with and the marketing and sales
professionals, just to mention a few. What is common to these is that they are all
professionals within their own field, and collectively work together as specialist on part of
the process.
What is changing now is the role of the people who are not professionals of product
development, but rather laymen, end-users and customers. Historically, the consumer
involvement was limited to their purchasing power; they chose what to buy from the
offering that was given them. The classical example of this approach is Henry Ford, where
Ford allegedly said that the end-users could have the T-Ford in any colour they wanted,
as long as it was black.
Despite this attitude of very limited involvement of the consumer it soon became
commonplace to offer the end-user a set of options that they could choose between. In
the seventies and eighties the use of focus groups, which were end-users who said in
advance what they would prefer, increased heavily. New production technologies also
made it possible to include more variations in the product options and this eventually lead
to mass customization. Mass customization (Davis, 1987; Franke & Piller, 2002; Tseng &
Jiao, 2001) is a strategy that allows consumers to adapt a product to their preferences
with a near-mass production efficiency in manufacturing. A shift has taken place from no
consumer involvement to limited forms of involvement to active participation of the
consumer through co-design approaches.
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Post-Industrial Design: From Anticipation to Adaptation
In industrial design the distinction is clear between consumer and designer and well
documented in their respective names, the consumer consumes what the designer has
designed. This distinction gets opaque in post-industrial design where the distinction
between consumer and designer is not obvious. It could be seen as a continuum with
many forms in between, from the passive consumer, to user, to power user, to designer,
to meta-designer (Fischer & Scharff, 2000, p.403). The way society sees consumers, their
passive role, as well as their own mindset has to change in order to go from a
consumptive to a creative role of the consumer (Sanders, 2006). In the industrial age the
way to mediate between consumer and designer is either by using choice or
customization. When using choice the consumer and designer relate to each other in a
way where the designer proposes several options and the consumer either accepts or
rejects these proposed solutions.
Post-industrial design in contrast to industrial design relies on the principle of adaptation
(Hunt, 2005). Adaptation is also a fundamental characteristic of the biological world and
forms the basis for natural selection of species. The ability to adapt to a changing
environment is crucial for any organism to survive. In the man-made world, on the other
hand, prediction and planning are valued and used to exert control. Adaptation in postindustrial design is used in this paper as in adaptation to local needs and individual
preferences and consequently adaptation of the production volume and point of time of
production. Different scholars have acknowledged adaptation as an important aspect of
design. Fisher and Scharff talk about adaptation during design and use time (Fischer &
Scharff, 2000). Adaptation during design time can be interpreted as the layperson
designing his or her part of the design before manufacturing or assembly, for example by
using modules that can be combined to form a product. The use of a product is difficult to
predict if not impossible and therefore Moran argues that designs should be able to be
adapted during use time (Moran, 2002). Moran refers to interactive software systems, but
a similar case can be made for physical products that should be adapted by its users for
their individual use. Wakkary and Maestri argue that adaptation is something that happens
all the time in the real world where people adapt products to their needs and activities.
This form of design also referred to as everyday design (Wakkary & Maestri, 2008), states
that use should not be meticulously defined in advance, but people should be able to
appropriate it (ibid).
Adaptation can be poured into different conceptual moulds. Fisher and Scharff use the
notion of meta-design, which enables consumers to engage in the design of new media in
a way that is meaningful to them. Meta-design is defined as “empowering humans (albeit
not all of them, not at all times, not in all contexts) to be and act as designers” (Fischer &
Scharff, 2000, p.403). They argue that problems cannot be fully solved at design time, but
that they best can be solved during use time when the users know the context (Fischer &
Scharff, 2000, p.398). Garud et. al. argue in a similar way, stating that there is no longer a
clear boundary between what is being designed and for what context it is designed since
there is continual change (Garud, Jain, & Tuertscher, 2008). They introduce a pragmatic
design approach, which is based on “continually evolving and essentially incomplete” (ibid,
p.367). In new media, the content created by the user in a system that allows them to do
is also referred to as user-generated content (Cruickshank & Evans, 2008). Von Hippel
uses the notion of toolkits for user innovation to depict the unfinished design (Von Hippel,
2001). A toolkit should enable laymen to complete a design developed by a professional
designer.
Post-industrial design is characterized by adaptability; therefore we will examine examples
of adaptability from today’s design practice to gain a better understanding of this newly
acquired concept.
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Examining the New Object of Design
By examining the object of design, we will learn about the relation between consumer and
designer. In the analysis we will describe examples from design practice, the
manufacturing techniques used and discuss the interplay between layperson and designer.

Adaptability, Code and Digital Fabrication
To discuss the new object of design we examine four examples from design practice that
exemplifies post-industrial design. The object of design is intentionally incomplete and
typically includes adaptability, the use of code as design material and the use of digital
fabrication technologies (Hunt, 2005). Adaptability is the main characteristic of postindustrial design and concerns designs that are adaptable to a specific context, a user’s
individual need or preference. Context-dependency is a concept used in architecture
(Kalay, 1999), but seldom applied in product design. Typically, mass–produced products
are designed for a particular use situation but these situations are generalized. In postindustrial design, the individual consumer could adapt a design to their personal situation.
Code can be seen as a material to design with and with the advent of digital fabrication
technologies this can also be done for the physical world. Objects can be designed by
computation and the use of algorithms rather than being represented digitally by using
computer-aided design software. Digital fabrication technologies such as laser cutting,
CNC milling and 3D printing, are flexible manufacturing technologies that use a digital file
as input. The main advantage is that they can produce on-demand and that each design
can be different from the previous one.

Examples of the New Object of Design in Design Practice
We selected four examples of consumer products (Figure 1) that possess some property
of post-industrial design. Even though these might not be perfect examples of what the
object of design ought to be; they point in the direction and guide us in formulating and
discussing the new object of design.
The Breeding Tables1 is a design of a table which has a set of legs generated by an
algorithm. The designers have developed an algorithm and thereby constrained the
possible outcomes. Within these set boundaries the system can generate many instances
and produce aesthetic variation. Computation is used as a means to generate variety on a
specified theme. The tables are produced by cutting sheet metal into the desired form.
There is no interplay between consumer and designer, but the consumer can choose from
a large variety of table designs that differ aesthetically from each other.
Suuz2 is a company that offers made-to-order personalized jewellery. The website allows
consumers to customize jewellery through an easy to use interface and it offers a range of
template designs and materials. The designs are produced by 3D printing and the
production of the jewellery is completely postponed till after consumer involvement. The
designer determines the function and aesthetics and leaves room for the consumer to
make the piece of jewellery personal by allowing one to add text.
SketchChair allows consumers to design their own piece of furniture (Saul, Lau, Mitani, &
Igarashi, 2011). The software allows one to draw a two dimensional shape of a chair and
the systems generates a 3D structure that is producible on a laser cutter. There is a clear
division of tasks between user and system in order to support laymen to be able to use it.
This division enables the user to be part of the design, although limited, but at the same
time, the designer’s intent it maintained and present in each design. The designs can be
produced on a laser cutter from sheet material and it has to be assembled afterwards.
The Lampadina Mutanta lampshade from the Future Factories project (Dean & Atkinson,
2003) consists of a bulb shape on which tentacles are placed. The size, number and
1"Breeding"Tables"by"Kram/Weisshaar,"www.kramweisshaar.com""
2"Suuz,"www.suuz.com"

"
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positioning of these tentacles randomly vary and therefore the final shape emerges from
the computer-generated process. This process is developed by the professional designer
and to an extent controlled by the designer without any consumer involvement. These
lampshades are then produced by 3D printing.
Each example that we have discussed exemplifies post-industrial design in some way or
another. The images of the designs (1a, 2, 3 and 4) only depict one instance of the design,
but as one can see in Figure 1b there are many instances. This pluralism is characteristic
of post-industrial design and therefore depicting a post-industrial design in a single image
is not representative of the many possibilities it consists of.

Figure 1 Breeding Table no.68 (1a) and multiple instances (1b), Suuz 3D printed ring (2),
SketchChair (3) and Lampadina Mutanta lamp (4)

Consumer-Design Relation in Post-Industrial Design
The analysis of design projects leads us to propose and specify several relations between
the consumer and the professional designer. We introduce the notion of tactics, and
propose four tactics and discuss each of them relating to the analysis of design projects
as well as the literature study. Hereafter, we present a model that positions the different
tactics in relation to the influence of the designer and the consumer on a design.

Defining Tactics
Tactics is used in this paper as ways for designers to deal with heterogeneous consumer
needs and preferences. The consumer is involved, from committing to a choice to active
participation, and tactics deal with the tension between consumer and designer. The
relationship between the consumer and designer is a service relationship; typically the
designer is in service by developing meaningful products for the consumer whereas the
consumer is being served (Nelson & Stolterman, 2012, p.41). The products that are
developed are meaningful to the consumer and they have value, therefore they are willing
to purchase and use them. In post-industrial design, the consumer is no longer just being
served, but acts as an active participant in the design process. From our research, we see
that the role of the consumer can be fulfilled in different ways and therefore we propose
four tactics, namely choice, customization, appropriation and emergence.
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Tactic Choice
Choice is the tactic that forms the basis of industrial design and mass consumption and it
appeals to the consumer by providing alternatives. The designer aims to satisfy a variety
of consumers and therefore a variety of consumer needs and preferences while
maintaining full control over the designed objects. In the industrial society a consumer has
the choice between a black, white or blue toaster. Each design has been fully defined and
even produced and the consumer can simply accept or reject the solutions. A certain
amount of choice is meaningful to the consumer; one can choose a more preferred
solution over a less preferred solution, for instance in terms of aesthetics or functionality.
Too little choice might not be satisfactory to a group of consumers while offering too much
choice could have a range of negative effects such as postponing purchasing decisions
and confusion (Schwartz, 2004).
In post-industrial design the tactic choice is still a viable way to satisfy the consumer as
can be seen from the example of the Breeding Tables. The uniqueness of the tables is
however created in a different way than would be done in industrial design. There is
certain randomness in the designs and the use of an algorithm allows the designer to
generate many instances within the same design family. The designer is able to create
many instances so that each single consumer can have a different table in terms of
aesthetics. An advantage for the manufacturer is that the tables can be produced ondemand, which means that they can be produced according to real markets needs rather
than based on anticipated sales. The tactic choice puts the designer in the driving seat
and the consumer is the passive receiver of a design. This relation works to a certain
extent and especially for certain product categories such as standardized components.
However, when we look at more personal and expressive products the higher involvement
of the consumer might be beneficial for consumer, designer and manufacturer.

Tactic Customization
Customization is concerned with differentiating a product from a generic group of products
(Tsigkas & Papantoniou, 2009). This tactic requires an increasing involvement of the
consumer and allows the consumer to alter proposed solutions to fit his or her preferences.
The designer retains most of the control over the solution and the possibility for
customization, however, the consumer becomes involved and thereby creating something
more valuable to them. The tactic customization creates value in the industrial society
since differentiation is difficult to establish in the industrial manufacturing system. Apart
from hand-made luxury products, the automotive industry where a consumer can choose
engine type, colour, fabric colour and pattern and so on is a example of customization on
a large scale. Customization is deterministic and often deals with the configuration of
prefabricated modules or the arrangement of predetermined options.
Post-industrial design makes customization almost effortless to realize due to the use of
digital fabrication technologies such as 3D printing. Companies that offer custom 3D
printed products such as jewellery are widely available by now. Customization invites the
consumer into the design process and gives room for the consumer to express, often
aesthetic, preferences. Customization is based on the idea that a unique product is more
valuable to a consumer than a standardized product. Industrial manufacturing systems are
designed to deliver high volumes of the same products while digital fabrication
technologies enable one-off production and this could make customization a commodity.

Tactic Appropriation
The tactic appropriation is concerned with contextualizing a design to a particular context,
user situation or desire. The involvement of the consumer is more substantial compared to
customization and the outcome is less determined on forehand by a designer. The
concept of appropriation has been used in architecture where the designer appropriates a
building to a specific site with contextual needs and demands. The context informs the
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function as well as the form of a design (Kalay, 1999). An example of appropriation in
architecture is the Endesa solar pavilion (Figure 2), which has been designed for a
specific location and the façade with solar panels has been optimized towards the path of
the sun for that specific geographical location. (IaaC & Rodrigo Rubio Architect, 2012). In
this way, the façade catches the most sun throughout the year while at the same time
satisfying the criteria of minimal direct sunlight inside the pavilion and a certain amount of
window area.
In post-industrial product design appropriation would be concerned with ‘owning the
design’ that one creates and is characterized by increasing participation of the consumer
and decreasing the influence of the designer. A product should be designed for a
particular context and each individual consumer has his or her context and usage of a
product, which cannot be determined completely by a designer in advance. In this way,
the design is personified rather than configured from pre-determined modules (Tsigkas &
Papantoniou, 2009). The SketchChair toolkit hints towards appropriation since it enables
the user to appropriate the function of the furniture. One could for instance design a
regular chair, a rocking chair or a stool depending on how one would use it in a certain
situation. The tactic appropriation is a new way to think about the relation between
consumer and designer in post-industrial design. It opens up for new possibilities where
products not only become differentiated from the homogenous group, but where they
become contextualized and individual to a particular consumer.

Figure 2 Endesa solar pavilion (IaaC, Barcelona, Spain, 2011)

Tactic Emergence
The tactic emergence can be seen as an explorative process that has a direction, but not
a determined end point. A designer would define a set of rules or conditions and the
design “becomes known”3 from the context. The consumer could be involved and steer
the emergence in one way or another. Emergence is present in the natural world where
organisms grow, evolve and adapt over time to a particular environment. In the man-made
world, algorithms can have emergent qualities where they describe a set of rules and the
process of applying these rules will lead to an outcome. A example of emergence is the
use of databases in web design where information can be retrieved for each visitor
thereby creating a unique experience depending on one’s input or situation.
Emergence can also be found in the analogue world and it could be seen as form finding
rather than form giving. Form finding is not an entirely new concept; the craftsperson was
already concerned with finding the form within a material. The structure of natural
materials, such as wood, dictate to an extent what a craftsperson makes from it. In the
post-industrial society the focus shifts from the designer as form giver to the designer
enabling form finding. The form emerges rather than being given in advance. In the post3"MerriamAWebster"dictionary,"www.merriamAwebster.com""
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industrial process, the form emerges like it does when a craftsperson is working, however,
the difference is in the way it is achieved. Post-industrial design finds form through
computation and code whereas the craftsperson works by hand. The post-industrial
designer does not define a final shape of a product, but one formulates rules that generate
a final shape. This process can take place with or without consumer involvement.
The project Future Factories could have emergent qualities when the Lampadina Mutanta
(Figure 1-4) would focus on adapting the tentacles to the usage, environment or another
external influence. In this way, a lampshade could be generated that fits a consumer’s
context, preferences and usage in a way that is both surprising as well as appropriate,
without a designer determining it completely in advance. The tactic emergence inclines
towards a more natural rather than mechanical way of designing objects. It opens up to
notions of ambiguity such as randomness and mutation compared to strict control of the
whole object by the designer.

Designer’s versus Consumer’s Influence
In Figure 3 we present a model that positions the four tactics in a diagram with the tension
between consumer and designer on the horizontal axis and the value of a design to the
consumer on the vertical axis. The tension between consumer and designer when working
together on a design consists of the influence of the professional designer on a design
versus the influence of the consumer.
The designer has a design intent and authority, which is created by expertise, knowledge
and experience in developing products. By empowering the consumer, the designer faces
a decreasing design intent compared to the way it used to be in industrial design. This
means the designer will be less concerned with defining the details of a particular design
and more concerned with developing rules that are able to generate many design
instances. The other side of the tension is the consumer who has to commit, spent time
and effort when being part of the design process. The increasing influence a consumer
can have on the design of products requires skill and competence. The value of a product
to the consumer is established through empowerment and it includes not only economic
value -willingness to pay-, but also emotional value when the consumer ‘bonds’ with the
object due to their involvement.
This model is based on the assumption that the value of a design to a consumer will
increase when a design is less determined by a designer in advance. It does not assume
however, that more consumer participation will necessarily lead to a higher value.
Furthermore, the tactics appropriation and emergence are positioned in the schema next
to each other because it is not entirely clear at this point how much commitment they
require from the consumer and how much value they create to the consumer. This
schema brings forth the issue of co-existence of tactics, which means that a consumer
can engage with more than one tactic. For example, one can appropriate a bicycle to
one’s usage and preferences and choose a toaster from a standard selection of toasters.
A consumer can engage in different ways in designing the physical world for different
products depending on what products are important to the consumer.
In post-industrial design appropriation and emergence are two new ways to see the
relation between the consumer and designer. Furthermore, choice and customization are
tactics that were also identified based on the research presented in this paper, but they as
such are not new.
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Figure 3 Tactics mediating consumer and designer in post-industrial design

Discussion and Implications
In this paper we have analyzed the object of design in post-industrial design based on
adaptability, the use of computation and digital fabrication. By analyzing examples of the
new object of design we were informed about the relation between consumer and
designer. We introduced the notion of tactic to describe different ways in which designers
can deal with a large variety of consumer needs and preferences. We identified four
tactics, two of which -appropriation and emergence- are new to design.
In post-industrial design professional designers will be concerned with designing toolkits
and incomplete designs rather than fully determined products. The layperson will be
adapting the incomplete design to his or her needs in some way or another. This could be
done with minimal involvement by using the tactic choice as well as by intensive
participation. Post-industrial design is from the designer’s perspective concerned with
indeterminacy whereas from the consumer’s point of view it brings freedom and requires
competence.
Appropriation and emergence are post-industrial tactics whereas choice and
customization are also present in today’s industrial society. The tactic choice and
customization might be understood and applied in a different way in a post-industrial
setting, but the dynamics in the relation are still the same. In the example of Breeding
Tables the consumer is able to choose form many different table designs, that are
computer-generated variations on a theme, but their basic interaction with the designs is
still to choose from a set of determined options. Appropriation and emergence on the
other hand bring in a new dynamic in the relation between consumer and designer and it
also leads to a certain ambiguity. The four tactics that we identified based on our research
might not be the only ways to mediate the relation between consumer and designer in
post-industrial design.
Where customization is typically associated with aesthetic choices and even styling, the
intention is that through appropriation and emergence a higher level of adaptation is
reached, a form of adaptation that goes beyond merely aesthetics. This creates true value
to consumers when being an active participant in the design of everyday products.
Previously we have taught our designers that they are in charge of the full product
creation process, or product experience, ranging from the initial understanding of the enduser needs to the finalized product. Now this full control is disappearing, and the skills
needed from designers are changing. Designers and their work now need to mediate with
the consumers in a meaningful way. Designers also need skills to create toolkits and
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decision-making material for the consumers that will ensure that the consumers can feel a
higher level of participation but still create products of professional quality. This is a big
change from the current designer-centric thinking, and one that will require immense
changes for how we educate designers for the future. Are we ready for it?
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Co-created Facilitation and Perspective Plurality to
Foster Mutual Understandings of Risk
Robb Mitchell, University of Southern Denmark

Abstract
This paper identifies a key mechanism and its constituent qualities, for facilitating mutual
understandings of risk. The focus of participatory workshops has expanded towards
addressing broader questions of strategy, business models and other organizational and
inter-organisational issues. To develop effective partnerships across the boundaries
separating companies, it is necessary for those involved to gain mutual understandings
despite the challenging paradoxical, abstract and sensitive aspects of discussing risks.
A richer understanding of design facilitation practice is offered through drawing together
the following experimentation with industrialists in innovation workshops and interactive
interventions in artistic cultural venues: 1) a large revolving door sculpture – Blender. 2) a
series of interventions utilising audiovisual transmissions to enable one person to act as a
proxy for absent others, 4) a table top tool kits for discussing business relationship issues
and 5) a number of bespoke interactive sculpture-like artifacts for provoking insights
concerning business dilemmas.
Analysis of the cases reveals an underlying theme of breakdowns or ruptures as central to
facilitating mutual understandings of risk. Such breakdowns are shown to be made of, and
valuable due to two main qualities: co-created facilitation and perspective plurality.

Keywords
Risk; Facilitation; Participatory Design; Participatory Innovation

Challenges of understanding risk
There are known knowns; there are things we know that we know. There are
known unknowns; that is to say, there are things that we now know we don't know.
But there are also unknown unknowns – there are things we do not know we don’t
know. (Rumsfeld, 2002)
The former US Defense Secretary's memorable epistemological taxonomy was postulated
to herald unspecifiable violent threats. However, it also captures aspects of the challenge
facing Participatory Design (PD) facilitators as their practice expands to include wider
topics of innovation in broader organisational and inter-organisational contexts. Although
typically less deadly in outcome than the dilemmas apparently faced by Rumsfeld’s
administration, the prospect of risk, i.e. "situations in which it is possible but not certain
that some undesirable situation will occur" (Hansson, 1996:1) is an important, but difficult
issue for innovators to address. To do something different or new is to risk failure; to stand
still in a fast changing world carries risks of its own. Risks for innovation are increasing
due to globalisation, and the fast pace of technological change in an increasingly
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interconnected world. Collaboration can offer a route to reduce uncertainties, but requires
a mutual understanding of risk as perceived by all parties involved. Risk, though, is
difficult to discuss owing to its paradoxical, abstract and fluid nature and the potential
vulnerability – both commercial and personal – involved in disclosing stances towards
uncertainties.
These uncertainties concerning undesirables are difficult to address and discuss precisely
for the same reason that Rumsfeld's formulation was lampooned - they concern a
paradoxical need to know about not knowing what is not known: “When there is a risk,
there must be something that is unknown or has an unknown outcome. Therefore,
knowledge about risk is knowledge about lack of knowledge”. (Hannson 2012).

Everyday meaning of risk
Despite these complications, risk has been hailed by some as vital to the advancement of
civilisation. Bernstein argues that instruments such as statistical sampling enabled the
development of institutions and policies that in turn enabled people to improve in an often
hostile and chaotic world (1996). Today, in industries such as engineering, insurance, and
food safety, where risk is typically assigned a numerical value, risk’s quality of a
knowledge lack is not so apparent – formulating a mathematical probability for an
undesirable outcome does provide at least an approximate knowledge of what is likely to
happen over time.
However, the concern here is with the less technical meanings of the word ‘risk’.
Developing new products or services brings something new to the world that has possible
outcomes far from those reducible to a technical expression of probability that is
meaningful for those involved. Moreover, the human agency involved is in line with
Hansson’s emphasis upon particularly important aspects of situations of risk, being that
“we do not know how future developments will be affected by the choice that we make
amongst the options that are available to us.” (ibid: 2)

Risk and design
A common characterisation of design is “the art of making choices” (Spolsky, 2001:19),
based upon incomplete information. Design, as Frens & Hengeveld put it, “operates in a
continuous tension field between the necessity to make design decisions to progress and
the inherent lack of information to do so.” (2013:2) Given this, surprisingly little
connections have been made between the field of design and the literature on risk. Such a
lack of potentially fruitful overlap was identified by Robert Jerrard (Jerrard et al. 2008). In
their study of just five small, UK-based creative companies, 70 (seventy) specific risks
associated with developing new products were reported by interviewees. There were only
four specific risks relating directly to design. Furthermore, most of the specific risks
reported were common to less than two of the surveyed companies. Such diversity of
risks reported from the small sample size suggests that even employees from relatively
similar companies view risks rather differently. As we shall see, recent developments
arising from the field of Participatory Design provide additional impetus for further
exploring the relationship between design and the paradoxical topic of risk.
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Paradoxical and abstract challenges for Participatory Design
Participatory Design's emphasis on mutual learning between users and designers (Bødker
& Grønbæk, 1991; Béguin, 2003) points to how one strength of the approach has been in
enabling exchanges of knowledge both explicit and tacit, in terms of bodily skills . By
contrast, an expansion of Participatory Design (PD) facilitators' practice into the arena of
fostering business innovation is much less straightforward, epistemologically
speaking. Exploring risks for innovation appears rather removed from the much less
abstract, more embodied and situated challenges that PD has developed a great range of
tools and techniques to address. A recent landmark textbook for PD even positions the
approach as avoiding “formal models and abstract representations" (Simonsen and
Robertson, 2012:13) - so embracing paradoxes seems yet further removed.
PD has, however, previously faced challenges concerned with making representations of
the abstract and arcane. In some respects, this was a major driver of the field from the
mid 1970s. The difference between the visible manifestation of an innovation and its near
inevitable risks, can be likened to the challenge that the malleability of computer code
posed to involving non-computing experts in development of information technologies. As
Bratteteig et al. put it: "The program does not resemble the final product that users will
experience." (2012:118) This challenge was a major impetus behind developing
techniques such as mock-ups (Simonsen and Robertson, 2012:6) and participatory
prototyping (Bowers and Pycock, 1994). Enabling workers to handle and discuss low-fi
physical models, such as a simple cardboard box approximation of a computer, provided
a means for workers with little computing expertise to contribute rich insights towards
product development processes, and also for the workers to learn more about potential
capabilities of information technology (Ehn and Kyng, 1991).

Participatory Innovation
Building upon the field of Participatory Design, one approach to innovation that appears to
requiree particular attention to risk is that of Participatory Innovation (Buur & Matthews,
2008). As a research field, Participatory Innovation (PI) strives to bring together a marketorientated combination of Design Anthropology and Participatory Design (ibid). However,
as an innovation practice, the most salient aspect of PI is the staging of multi-stakeholder
workshops that bring representatives of more than one organisation, and usually different
departments and disciplines from larger organisations, together with customers, users and
other interested parties (Buur and Larsen, 2010). Even PI projects with a strongly
ethnographic component can be seen as gathering material for some form of multistakeholder project workshop (Jaffari, 2012; Boer, 2012). The etymology of stakeholder “one with a stake” – marks vividly how all such participants in a PI project can be seen as
being defined by what they have to gain or lose through their involvement. One could get
carried away and also point to how a constellation of people holding sharp pointy stakes
are all armed, thus given the capability of harming one or more fellow participants – or
possibly even themselves. Loading such colourful meanings onto and through objects is
an important quality that Participatory Innovation has drawn from Participatory Design's
use of props and other "things to think" with (Brandt & Grunnet, 2000). However, PI can
be characterised as being distinct from PD through its implicit emphasis on the risks of
innovation, as opposed to the rewards. Facilitating users in design development can be
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extremely rewarding in terms of generating proposals for improvements to products,
services or other aspects of people's lives. The broader approach of PI however also
considers how the fruits of such creative collaboration can or should be implemented and
thus has to consider the wider organisational and business landscape, which brings many
more potentially undesirable uncertainties.
As risk is a fundamental challenge facing, or – even and especially as some might say –
“driving” innovation, it is important that rich mutual understandings of risks can be
achieved. Even if the emphasis within PI upon multi-stakeholder collaboration can be
seen, partially, as an attempt to spread or reduce the risks of innovation, it is necessary
for participants to be able to articulate, compare, query and even sense their own and
each other’s perceptions of risk, or in other words, there is a need to "know thy enemy".
The common enemy amongst different participating stakeholders can be seen by them as
uncertainty concerning undesirable outcomes, but specific perceptions concerning their
likelihood and severity are likely to vary greatly from participant to participant, and both
between and within different forms of collaboration and project direction.
Participatory Innovation requires the coming together of diverse perspectives on risk from
both experts and non-experts from different organisations and backgrounds. This
challenge can also be seen as akin to the difficulties of building shared interdisciplinary
and interorganisational understandings identified much earlier by Lanzara: "Much work of
the designer is [...] concerned with [...] defining collectively what is the relevant problem,
how to see it." (Lanzara, 1983) . Participatory Innovation, by involving more diverse
stakeholders, increases the likelihood and occurrence of different "frames" concerning
risk.

Acknowledging risk is admitting vulnerability
Risk has been under addressed by facilitators, perhaps partly because discussion of
undesirable uncertainties in professional contexts can bring both individual and
organisational vulnerability. Shining a direct spotlight upon what participating
professionals are uncertain about can undermine their self-worth and projections of
professionalism that they wish to convey to others. Managers and other professionals are
loath to admit their levels of ignorance (May, 1998). Sharing a perspective on risk is a
form of knowledge sharing, albeit of knowledge about a lack of knowledge. How to
increase knowledge sharing is the subject of much attention in management (Wang and
Noe, 2010). In an eponymous paper, Riegge (2005) lists “Three-dozen knowledge-sharing
barriers” to address. Although his concern is with knowledge sharing within organisations,
nearly all the barriers identified at the individual level are likely to apply to discussing risks
- particularly a concern for jeopardising personal standings and a fear that others may
“misuse knowledge”. (Riege, 2005:23)
At an organisational level, sharing detailed perceptions concerning undesirable outcomes
can be considered commercially sensitive knowledge (although this is more relevant to
some stakeholders than others). Therefore, there is a need to develop the means to
discuss risks less directly, in forms which encourage people to open up to others

954

concerning mutual perceptions of risk without self disclosure of precise financial
projections.

Dynamics of risk
A further difficulty in facilitating mutual understanding of risk is its fluid, ever-changing
nature. Perspectives of risk vary from moment to moment in a single participant, as both
they and the world change. A collaborative endeavor is particularly dynamic in this regard,
especially if one accepts the proposition that it is less accurate to use the noun form in
discussing organisational relationships. According to Stacey's theory of complex process
of relating, all professional relationships are fluid in nature - it is through unfolding
collaborative processes of relating that they are formed and maintained (2001). Innovation
projects involving multiple stakeholders require, and often initiate, such fluidity. This is not
only amongst participants meeting face-to-face in a workshop but also a vast web of
dynamic relations with and among colleagues and other stakeholders, and possibly even
competitors that are not present.

Trust and Risk
The dynamics of risk are made harder to untangle by its symbiotic relationship with trust.
Trust can be characterised as "a risky reliance on another person" (Nickel 2006) and
mutual trust is very much seen as essential quality for PD encounters (Robertson and
Wagner 2012) whereas risk is generally not. Boholm and Corvellec argue that people use
both risk and trust as strategies to cope with worries brought by an unpredictable world as
both offer means of "managing the uncertainty of the future" (2011). Risk brings a need for
trust - this is as true for Participatory Innovation as it is for personal relationships.

Social interventions and innovation workshop materials

Figure 1. “Blender” in action – a giant revolving door intended as a social catalyst.
Responses to Blender – a large, revolving door-like artifact which appeared to increase
the physical instability and social fluidity of the cultural venue in which it was installed
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(figure 1) are described in (Mitchell 2009). The emergent properties of this interactive
installation fostered situations of interdependency and indeterminacy amongst participants,
many of whom chose to take physical risks for themselves and impose risks upon other
participants through boisterous behaviour. This hazardous exuberance was but one
example of how participants appropriated the contraption for playful and communicative
purposes unforeseen by the author.
In (Mitchell, et al 2011) we present how a situation of high interdependency was
engendered by deploying audiovisual transmission equipment to allow a human proxy or
“cyranoid” to relay the words of an absent controller (figure 2).
In (Heinemann et. al 2009) we describe a technique of using a bricolage toolkit to enable
workshop participants to make a static three-dimensional map of relationships in an
abstract business landscape or ‘value network’. (Allee 2000). From a provided collection
of diverse objects, participants choose various items as nodes and connectors to
represent inter and intra organisational relationships. Analysis shows how physical
objects come to be assigned with more abstract labels through processes of proposing,
negotiating and eventually agreeing or disagreeing on a representation. Paradoxically, the
moments when participants most risk misunderstanding or even causing offence are
found to result in more detailed explications, and richer exchanges of perspectives.
Further analysis in (Buur et. al 2013) demonstrates how the success of this toolkit is
based on how it encourages participants to explore and exchange perspectives
concerning business concepts, by providing a common ‘helicopter view’ to participants.

Figure 2: Signals are transmitted by the cameras and microphones on the hat of the cyranoid (left
centre) to allow participants in a remote “control room” to participate in social occasions via this
proxy.

In contrast, the different positions in space taken up by participants in an embodied
business landscape mapping activity leads to experimentation with different roles of, and
relations, between stakeholders (figure 4). This facilitates new mutual understandings
with participants having literally different physical viewpoints on representations of
business landscape (Buur et al. 2013)
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Figure 3: Industrials share a joke whilst making a tangible map of organisational relations.

Figure 4: Workshop participants act out spatial relations of the different actors in and
around an online booking system
In (Mitchell et al. 2013) we argue that unpredictable physical materials are particularly
suitable for fostering a hard to grasp, abstract aspect of innovation related risks - the
‘if/then causalities’ of business. Surprise and uncertainty evoked by the use of what we
term ‘kinetic materials’ in workshops are shown to facilitate fresh exchanges of
perspectives which appear particularly suitable in relation to the fluid and unstable nature
of business collaborations. The most influential example of a kinetic tool kit is our pinball
ramp which provokes discussion of how different actions may influence customers'
choices (figure 5). Marbles rolling down a ramp represents customers. They ricochet off
adjustable obstacles on their route towards different receptacles representing e.g.
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customers that buy and customers that don't. The set allows participants to quickly
evaluate different strategies and it sparks animated discussions, thanks to the partly
unpredictable behavior of the rolling marbles (Mitchell & Buur 2010).

Figure 5. Pinball business – an example of an unpredictable workshop material

Welcoming Breakdowns
Based upon a cross comparison of the workshop cases with the social contraptions, we
show below that various forms of ‘breakdown’ are central to facilitating shared
understandings of risk. The underlying influence of breakdown or ruptures in the
alignment between participants found in the empirical material is in line with many other
design research approaches. However, this paper identifies a particularly valuable set of
qualities, namely: active breakdowns, co-created experiences and plurality of perspectives.
These qualities are valuable both as possible tactics for provoking breakdowns, but they
also each bring other benefits for facilitating shared understandings of risk.

Breakdowns in Alignment
From one perspective, the examined activities can all be seen as concerned with
attempting to create alignment between participants, whether this be synchronising their
movements in space as with the physical Blender, synchronising conversational channels,
as with the cyranoids or aligning understandings of innovation landscapes and business

958

dilemmas in the workshop activities. However, closer inspection reveals that breakdowns
in alignment create fertile conditions for shared sense-making and co-creation concerning
risk.
These ruptures occur in a wide variety of forms and degrees of severity, The most explicit
examples being with the kinetic materials since we argue that ‘Oops! moments’ lead to
new concepts and stronger shared experiences. In the table top mapping innovation
workshops analysis, we showed disalignment leads to richer discussions: participants only
take the time to explicate to each other what a particular object might communicate in
situations when there is disagreement.
The embodied ‘staging’ of business landscapes show how a breaking of workshop
participant togetherness through becoming physically isolated within an activity provokes
reconsideration of a business direction. Deploying Cyranoids was seen to create a
breakdown in how people consider human agency and identity: the thoughts of one
person being uttered by another played with the separation of people, minds and bodies.
This quality can be seen as particularly apt for provoking exchange concerning risks,
because a wish to avoid breakdowns or disruptions of various kinds can be seen as an
aspect of many risk-related decisions in the world of design and business. Breakdowns
are central for facilitating shared understandings of risk because they cause a shift in
participants' attention – away from the known and towards the uncertain. The common
experience of uncertainty serves to legitimise risk as a topic given that it provokes or
highlights aspects of risk that are present in the facilitation situation itself.

Reflection via breakdowns in design
Highlighting the pertinence of breakdowns is not novel in itself, but adds to the domain of
risk, offering confirmation of the value of breakdown situations that have been hailed by a
number of design related researchers as a means for provoking reflection and discussion.
For example, Bødker points out how users encountering difficulties with an unfamiliar
product can lead to the conceptualisation of unconscious task performance details that
may otherwise be inaccessible to both user and observer (Bødker, 1991: 27). In her
landmark work on situated action, Suchman also argues that breakdowns have value in
revealing important aspects of situations that otherwise "often are not articulated, but are
discoverable only in the breach" (Suchman, 1987: 163). This is echoed by how, in a more
digital age, the reach of software has stretched so that it is often only noticeable when it
functions badly (Kitchin 2011).
Important to many Critical Design approaches is creating a rupture of expectations – a
breakdown of normal patterns of how a product or system is considered (Dunne & Raby,
2001; Boer, 2012). Examining aesthetics at the larger scale of a city, Kaminska provides a
novel viewpoint whereby the places that are typically celebrated in urban environments
should be considered as breakdowns in the continuity of the cityscapes: "consider
monuments, public squares, or other architectural landmarks as abnormalities, gaps and
ruptures of coherence (and therefore discontinuities)" (2008:178).
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The ‘Oops! moments’ ruptures in our kinetic material workshops have become, in a sense,
monumentalised (to a very modest degree) by that paper's highlighting them as the standout, brief seconds of many activities. The social catalyst effects of the Blender can also
be considered as abnormalities and ruptures of typical gallery behaviour; in other words, a
breakdown of the individual inclinations and social norms that inhibit social interaction.

Breakdowns of and into cooperative actions
How the workshop and contraptions differ from all the examples in the literature is in how
they draw particular value from being disruptions of what may broadly be considered
‘collaborative behaviours’, rather than individual perceptions and conceptions. Thus their
beneficial effects go beyond the revelations of Suchman, the conceptualisations of Bødker,
the urban aesthetics of Kaminska and the debates claimed to be provoked by much
Critical Design. The social contraptions in particular clearly spur the effects of the
breakdown beyond reflection and into action. For example, art gallery visitors
encountering the Blender often had their intended movements disrupted by other gallery
goers who wished to push the revolving door-like artifact in a contrary direction. Such
breakdowns typically resulted in some very rapid co-operative behaviour. This shows that
facilitating shared understandings of risk can draw upon not only verbal interactions, but
full-bodied joint actions.

Co-created Facilitation
Another promising quality for facilitating shared understandings of risk is how breakdowns
in the presented papers often occur in what can be described as participant co-created
situations. The less control a facilitator exerts (if indeed there is a human facilitator)
appears to alter the character of breakdowns so that they are more unexpected.
Although not seen as creative output in the traditional sense, the Blender revolving (or not)
as the result of participant actions means the movement of the sculpture can be seen as
co-created in that it emerges from the actions and/or active passivity of multiple
participants. The utterances of the Cyranoids are a provoking form of co-constructed
dialogue, involving the unusual combination of one persons' words with prosody, body
language and other nonverbal communication of their proxy. Given the attention that an
obvious Cyranoid attracts in a group situation, one could argue that, in providing a focal
point, a Cyranoid is almost akin to being a co-created facilitator. Our analysis of workshop
tangible mapping activities showed how workshop participants progressively co-construct
their shared representations of current and possible business landscapes. This is in
contrast to more kinetic material where the insightful improvised responses to the
unplanned breakdowns of a shared collaborative creative activity are largely the result of
an individual participant's wit.
An element of co-creation of the situation is also beneficial, for it distributes responsibility
for facilitating the sensitive topic. Here, we view ‘responsibility’ not so much in the sense
of blame avoidance, even though this is an aspect of risk management strategies worthy
of special attention in facilitation rather, ‘responsibility’ is viewed in the sense of
harnessing the attention of participants themselves to their fellow participants' sensitivities
and vulnerabilities concerning risks.
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Within Design Research, one of the most influential proponents of co-creation is Liz
Sanders. She argues how using tangible design materials helps understanding users
since these materials allow exploring what participants do, say, and make (2002).
Comparing the artistic contraptions with the innovation workshop analysis allows for
proposing an extension to Sanders’ model. Namely that for facilitating shared
understandings of risk, it is valuable to see what participants make for each other and do
to each other.
The great utility this has for facilitating shared understandings of risk can be explained
through reference to Boholm and Corvellec's 'relational theory of risk' (2011). They argue
that risk should be considered as being comprised of three elements: 1) an object 'at risk'
(by object they mean in the most general sense - material or immaterial, cultural or
behavioural, someone or something) ; 2) a 'risk object' (again in the most general sense of
object) that poses a possible harm and; 3) a perceived linkage between these elements.
Risks then can be considered relationally as:"linking two objects, a risk object and an risk
object at risk, in a causal and contingent way so that the risk object is considered, in some
way and under certain circumstances, to threaten the valued object at risk" (ibid: 176).
This explication of risk as a network of relations shows how “any single phenomenon can
simultaneously be regarded as a risk object, as an object at risk, or as having nothing to
do with risk, by observers operating under different assumptions" (ibid: 181-2).
A workshop situation where roles and influences are blurred can bring home to
participants how, on various levels, they can all potentially regard themselves and every
fellow participant as both at risk from, and posing risks to one and all. On the individual
level, every participant may potentially pose some form of modestly scaled social,
emotional or reputational risk to one another; participants and their actions can all
themselves be viewed as being at risk, risk objects or unconnected to risk. This has useful
parallels with the different perceptions present when diverse stakeholders come together
in Participatory Innovation workshops.
Co-created facilitation experiences have value also in that they can provoke participants
to act and view from a plurality of perspectives, as in rotating roles between facilitator and
facilitated. This valuable quality of experiencing multiple viewpoints manifests itself in
other ways. This brings other benefits for facilitating shared understandings of risk as
discussed below.

Plurality of Perspectives
Prompting participants to experience a multiplicity of differing perspectives makes a
situation more prone to breakdowns, as it increases self and mutual uncertainty
concerning roles in the immediate here and now, but also considering a situation from
many vantage points can reveal inconsistencies in how a situation is viewed. This quality
also offers the additional benefits for facilitating shared understandings of risk provoking
mutual engagement and new insights in a manner that supports facilitating shared
understandings of risk.
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A tangible mapping activity provides at least one, and often many different vantage points
on organisational landscapes. The value of this multiplicity of viewpoints is echoed by how
participants seemingly most comfortable and most adept at manipulating the Blender were
those who spent some time observing the interactions of others with and through the
sculpture, as well as experimenting themselves. The cyranoids also draw value from
affording a combination of inside-outside views of a different sort, through a very literal
exchange of vantage points enabled by the cyranoids audiovisual equipment.
The impossibility of a single participant independently gaining a complete picture of what
is happening is also valuable for building mutual engagement between participants - a
quality characterised by Wenger as drawing upon both "what we know, what we do, as
well as our ability to connect meaningfully to what we don't know and don't do... the
contributions and knowledge of others" (Wenger, 1998:76).
Even activities such as ‘Pinball’, that seemingly provided a common ‘helicopter view’ to all
participants, can also provoke mutual engagement directly concerning different
perspectives of that tangible tool kit's “behaviour”. Complex rapid movement such as
ricocheting marbles, participants – without prompting – exchange their incomplete
observations concerning the effects of particular obstacles on the routes of the balls.
The tangible tool kits can be seen not only as enabling a helicopter view, but in their
general ease of making adjustments to representations of business landscapes might be
considered more properly as affording a ‘god's eye’ view. The value of experiencing such
a combination of diverse viewpoints and making activities has been strongly argued in
educational theory:
perspective-taking and object construction go hand in hand. The ability to decenter,
by taking on another person's view coexists with the construction of a "god's eye
view". It is the dance between the two that spurs growth. Playing other and
playing god are equally useful to deepen our own connection with the
world.(Ackermann, 1996:30)
Experiencing multiple positions within a shared encounter can offer a means to support
emergent understandings of almost any facilitation related setting. As Klein said of
transdisciplinary working: "shared meanings, diagnoses, and objectives emerge where
individual interests and views are seen in different perspectives" (Klein 2004:251).
Combining these sorts of experience appear particularly relevant in connection to the topic
of risk as they help foster shared understandings of different facets of the phenomenon.
For instance, experiencing different first person perspectives can help bring an insight into
how an interlocutor may perceive how they might be harmed by a particular course of
action. Whereas more detached helicopter-like views help with generating insights on the
chances of an undesirable outcome.

Risk and Rank
The value of fostering personal and interpersonal ‘growth’ through an experientiallyorientated and perspective-swapping approach to risk facilitation can be further argued
through referring to how Hansson makes a distinction between the risks of a military
campaign as viewed by a general, safe in their headquarters and that of a soldier on the
front line. A general might have good intelligence that a venture is not risky in terms of
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probable number of personnel killed to achieve an objective. However, this venture can
still be high risk from the perspective of individual soldiers directly involved, in the line of
fire (Hansson 1996). Participatory Innovation can be seen as an attempt to usefully bring
together the perspectives from various ‘front lines’, whether of use or design, with more
strategic perspectives (Buur & Matthews 2008). Risk is a factor at all of these levels, and
in connecting or relating between levels. Complex collaborative experiences in workshops
offer a route to build understandings of such different levels, but more importantly enable
movement between them.
Looking to Hansson's military metaphor is particularly apt when considered in light of an
analysis of how innovation workshop participants narrate tangible representations of their
business landscapes. In (Heinemann et al. 2014) we showed how, despite offering a wide
variety of material, and irrespective of which tool kits were deployed, the overwhelming
metaphors that arose from the examined sessions were those concerned with domination
and physical power. This finding initially disappointed us as workshop organisers, as it
appears that these table-top tool kits of static materials led to much more predictable
results than we had hitherto realised or intended.
Bringing people together for novel embodied experiences, however, appears to increase
uncertainties, both individually and collectively, as there are so many more possible
actions for people to take. This is therefore highly appropriate for facilitating shared
understandings in relation to the uncertain topic of risk.

Conclusion
This paper has explained the need for design and innovation workshop organisers to
more explicitly address, and in a sense, exploit the phenomena of risk. Presenting
experimentation in Interactive Arts alongside that of Participatory Design and Participatory
Innovation reveals the central role that breakdowns can play in facilitating shared
understandings of risk. The breakdown qualities of enabling co-created experiences and
provoking a plurality of perspectives were identified as particularly appropriate for this
need.
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Abstract
The “co-experiences” are booming. The trend of complex interdisciplinary projects makes
co-creation a more and more common way of working, but also changes the conditions for
co-creation. How these co-creation processes are structured and conceived is a longstanding debate in the field of design with a main focus on the chosen methods or the
underlying mind-set. However, co-creation could also be approached from a practiceoriented perspective, a view already hinted for in the existing literature.
To motivate a practice-oriented perspective on co-creation and to spot the added value of
it, critical-incidents of an on-going R&D-project are described and discussed against the
conceptual framework of practice theory. The analysis results in an understanding of cocreation as a texture of local and dynamic practices, which evolve independently from
methods, but depend on shared interpretative schemes and constant negotiations. A
practice-oriented perspective opens up a useful view for the analysis of the new cocreation processes and its problems. The results provide practitioners with good starting
points for the understanding and support of co-creation beyond defined methods, roles
and sessions.

Keywords
Practice; co-creation; participatory design; methods; mind-set

Introduction
The approach and need to involve users or stakeholders into the design process and
collective decision-making date back to 1960’s – public consultations and workshops in
community planning - and 1970’s with participatory design in system development. Since
that time, the number of projects using participatory approaches in design, later called cocreation, grew and co-creation has become a common way of working for example in
design education, management and marketing, public services, as well as in
interdisciplinary research and development projects. While these projects follow the
overall definition of “co-creation as any act of collective creativity that is experienced
jointly by two or more people” (Sanders & Simons, 2009, p. 1), the circumstances and
conditions under which co-creation is applied have changed. For example, international
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research and development projects are often challenged by large teams with different
disciplinary and cultural backgrounds, shifting roles and personnel, as well as the
distribution of work across space and time. This growth of scope, scale, and complexity in
co-creative processes does not only call for new tools and methods (cf. Sanders &
Stappers, 2008) but also raises questions about the conception of co-creation as such.
So far co-creation most often has been conceptualized either in terms of tools, techniques
and methods or as a particular mind-seta. In the first case, co-creation is basically
approached from an instrumental perspective in the sense that respective tools and
methods are understood as means at the designer’s disposal. The main intent hence is to
provide practitioners with a guiding toolkit. Respective practitioner’s guides (e.g. Muller et
al., 1993; Wilson, Beckker, Johnson & Johnson, 1997) often focus on overall, normative
frameworks, which support the practitioners in planning their processes with hints for
generative ways of involvements. In the second case, it has been suggested that
participation and co-creation are better to be understood as “a mind-set and an attitude
about people” (Sanders, 2002, p.1). Here it is assumed that a respective mind-set is more
fundamental and important than a set of methods or methodologies in that it provides an
overall compass for those engaged in co-creation (cf. Sanders & Simons, 2009).
However, while both perspectives shed light on important aspects of co-creation, as such
both of them do not lend themselves to a deeper understanding of co-creation as they
essentially render notions of method and mind-set unproblematic. If co-creation is
understood in terms of tools and methods, the question of how these methods are
introduced, collective interpreted and enacted becomes subordinate. Similarly, if cocreation is preconditioned by a particular mind-set, it is difficult to see how mind-sets
actually evolve and are challenged.
Against this background, the aim of this paper is to illustrate how a practice-oriented
perspective on collective activity, provides a more integrative account of co-creative
efforts, a perspective particular suited to depict the dynamics inherent in these processes.
The perspective we aim to develop is in line with calls for studies “to explore in detail what
happens among the participants during collaborate session” (Vaajakallio, 2009, p.1) and
echoes concerns about reductive accounts of methods (e.g. Fenwick, 2012). Additionally,
it mirrors a basic concern for the concept practice recurrently referred to but rarely
explicated by a variety of authors on co-creation such as Kuijer (2009), Muller et al. (1993),
Belotti, Shum, MacLean & Hammond (1995), or Sanders (2002, 2008, 2011).
To follow this trace of practice theory, the authors present a conceptual framework of a
practice-oriented view. To illustrate this framework, it is adapted to the R&D-project the
authors are participating in, which is aiming to develop an interactive learning environment
within a co-creative process. The case is analysed with the help of critical incidents. The
contextualized and interrelated incidents provide a design narrative of the history and
evolution of the co-creative process over time. Clusters of critical incidents are explained
with exemplary events and then discussed against the practice-oriented perspective. The
conclusions then sums up the added value of practice-oriented perspective and its
relations to the mind-set- and method-perspective and gives an outlook on practical
implications.

A practice-oriented perspective
Conceptual framework
Practices can be understood as all those actions (individual and collective) in and through
which humans appropriate and transform the historically given conditions they find
themselves in (cf. Hörning, 2004). Assuming this, “[…] practice is an analytic concept that
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enables interpretation of how people achieve active being-in-the-world” (Gherardi, 2009, b,
p. 536). The knowledge, which is activated by the practitioners to achieve this active
being-in-the-world is often described as implicit or latent. While for example a design team
may be sure about how to behave in the situation of experimenting with prototypes, they
may not be able to explain it to someone, who is new in the team. So practices are not
only implicit to their practitioners, but are also highly situative and local: The new
colleague might have used prototypes as a source of inspiration so far, while in the new
situation prototypes are used only as a test-product for costumers.
So practices depend on situative circumstances – “the situated and ongoing
interrelationships of context (time and place), activity stream, agency (intentions, actions),
and structure (normative, authoritative, and interpretive)“ (Orlikowsky, 2002, p. 255).
A crucial concept to understand for example possible mismatches of different locale
practices are epistemic frames, which represent a kind of knowing “where to begin looking
and asking questions, knowing what constitutes appropriate evidence to consider or
information to assess, knowing how to go about gathering that evidence, and knowing
when to draw a conclusion and/or move on to a different issue” (Shaffer 2006, p. 228).
The epistemic frame includes knowing that, how and with (cf. Broady, 1977) and are part
of the interpretative schemes humans employ to makes sense of the situations they are
facing (cf. Hörning, 2001). Following this, practices are seen as a kind of space, in which
knowledge and insights are created and in which the cultural repertoires of interpretation
and meaning are worked out (cf. Hörning, 2004).
A practice-oriented perspective assumes “that knowing is not a static embedded
capability or stable disposition of actors, but rather an on-going social accomplishment,
constituted and reconstituted as actors engage the world in practice“ (Orlikowksy 2002, p.
250). So as a key concern of the concept of social practices is to understand the
structures, the practitioners cope with, not as given, but as a product of interacting with
the world. In seeing practice both as a way of repetition and renewal (cf. Hörning, 2004),
the practitioners decide in every repetition to stay with the common practice or to change
the interaction. So practices are highly dynamic and adaptable to new challenges and
circumstances. The connections, which are done within practices – connections with other
persons, practices or artefacts – are seen as connections-in-action (Gherardi, 2009 a,
p.115). Within this connections, not the substances of the structures, but the relations
within matter from a practice-oriented perspective. Practices are not thought as single
intentional actions, but as textures of different practices.
So in a whole, practices can be understood as a kind of play – close to Ehn’s idea of
design games (cf. Ehn, 2008), in which the rules for interactions, interpretations are
negotiated more or less implicitly. In action, the social actors negotiate the shared criteria
of fitting and unfitting interactions. While being in interaction, the involved people
experience promptly, if their interactions are appropriate by the reactions of the other
participants (cf. Hörning, 2004).
For the field of design, a practice-oriented approach is not only familiar with Ehn’s design
games, but also with Schön’s idea of a reflective practitioner (cf. Schön, 1983).
Going back to the conceptual frame of social practices, this paper is driven by different
research questions concerning the power of social practices for co-creative work: In
checking the added value of taking a practice-oriented perspective on co-creation in our
case, this paper pursues following sub-research questions: Which (co-creative) practices
are realized? How do these practices evolve? How are challenges (of the postdesign
projects) faced? Which role do mind-set and method play in practicing co-creation?
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Research design
To ground/illustrate the practice-oriented perspective, we trace the moves and interactions
of an interdisciplinary team throughout the initial stages of the international R&D project
Idea Garden. We, as authors have been actively involved in this project and hence take
an “inside” perspective for this case study. The following description is therefore
necessarily fragmentary and subjective in the sense that we did not take part in all
discussions between partners. However, we think that an active inside perspective
provides into the way co-creation is enacted but also experienced (cf. Gherardi 2009 a,
p.117).
The sources of data derive from participant observation (e.g. Kawulich, 2005) as well as
documents created and circulated among the partners in the project. Data sources
included minutes and memos from meetings, the formal and informal communications like
skype meetings and email exchange as well as the artefacts created. This data was taken
to reconstruct the chronology of events (see figure 1).
In the multitude of the sequential events, critical incidents (CI) were identified. The critical
incident technique is a retrospective method, which allows to learn about participant’s
feelings, experience or stance towards special events and developments within in a
process and marks incidents or processes with their related context (c.f. Chell, 2004). For
our case, events were selected which became crucial (positively or negatively) for the
further development of the designed product or the co-designerly teamwork in the eyes of
one or more partners. So, these CI are for example incidents, the participants often
referred to in conversation and meetings or ideas/ artefacts, to which happened a reuptake during the process.
The CIs were assorted into the co-design chronology. By connecting the critical incidents
with their overall context and setting of the project, and focusing on the interrelations
between the CI, a design narrative (DN) of the general shape of the project process
evolves, which covers the history and evolution of the design over time. It does not stick to
detailed information, but tries to “communicate compactly and effectively how a design
came into being“ (Hoadley 2002, p. 454). The DN is seen as a chance to „make explicit
some oft he implicit knowledge“ (Hoadley 2002, p. 454) the participants used to
encourage the process and therefore differs from the “official story” depicted in figure 1
and enriches the main events with the trigger points for the evolution of the design (see
figure 2).
In analysing the main commonalities and differences between the incidents in their
relationship to the overall DN’s plot, five different routes through the process evolved.
These routes or clusters of CI are illustrated with specific examples. These examples are
then discussed in light of the conceptual framework introduced before.

Co-Creation in Idea Garden
Context
The described case Idea Garden is an R&D project, funded by the European seventh
framework program, which is working on an interactive learning environment for
collaborative creative work. In the duration of three years, the project’s aim is the
development of demonstrators, which are supposed to support creative people in their
everyday work.
The team consists of two research partners (researchers and designers with experience in
design research, design pedagogy and learning sciences), three technical partners
(researchers and developers with experience in human computer interfaces, interactive
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surfaces and natural user interfaces, information systems and semantic technologies) and
three practical partners (interface and product designer in an educational setting, a
company and a small agency). In the description of work, the designers are introduced in
the role of the potential user. They are mainly involved as experts for the everyday
practices, e.g. asked to come up with visions of possible future scenarios, and act as test
beds for evaluating the demonstrators in the practical use at their local work settings. The
project partners work in five different European countries, so to guarantee a close
relationship to the test beds, the research partners work in tandem constellations with
each one of the test beds.
For the workflow, all partners are envisaged as active partners for the development
process, taking the lead for various work packages based on their specified experience,
skills and interest. Additional to the design objective to come up with a demonstrator for
the environment, the partners pursue different research questions like the evolution of
work practices or the use of special interaction material.
The work process is structured by a series of consortium meetings, accompanied by
several virtual meetings as well as phone and email-correspondence. Because of the
distributed workplaces, the teams and tandems work mainly asynchronously. Figure 1
shows the milestones (Cultural probes, Future Workshop, Design Workshop and a
prototyping phase) and the overall directions taken to come up with the project’s objective
of the implementation of a first prototype in the first year. This schematic illustration should
rather be understood as an overall orienting diagram through the significant phases than a
one-to-one rendering of the process.
As you can see in fig. 1, the considered project phase, which will be discussed in this
paper, is mainly concerned with co-discovering and co-defining tasks at the fuzzy frontend
and co-developing issues for the first prototype. For the following two years, two iterations
are planned, in which two further demonstrators will be evaluated.

Figure 1: Main steps and aims in the Co-design process of Idea Garden, based on the
double diamond in the co-design process by Pierri, 2012.
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Paths through co-creation

Figure 2: Design narrative, adding the chronology of events with critical incidents.
The design narrative depicts the different critical incidents like comments on one’s own
role, statements to methods, ideas about pushing the process, comments on other’s work
as well as surprising proactive behaviour, which question and/ or extend the schematic
illustration of figure 1. Analysing the sequences and relations of the CI, five clusters positioning (yellow), co-creative methods (red), cross-fertilizes methods (dark blue) as well
as actions beyond the plan (green) and daily work (blue) – are seen as relevant for the
evolution of the co-creative process, and will be explained in the following part.
1: Explicit Positioning
Before the participants really went into collective creativity interactions, they checked
mutually the respective positions of methods and mind-sets on the R&D-map. While the
application document for example was traversed with locale terms of co-creative
processes and methods as hints for the upcoming process, the partners made also
explicit statements to their self-perception for the upcoming process in the initial phase:
When in the first meeting, everyone stated to be a designer (interaction designer, software
designer, strategic designer etc.).
When the process went on, the statements to the self-perception of the partners came up
again and again. Dependent from the state of the process and the planned tasks, they
claimed later on not to be “designers, but just users” or changed from being designers to
being human guinea pigs.
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2: Co-creation methods
For fostering the co-creative process, some methodical milestones like a future workshop,
collective mock-up sessions or cultural probes were planned. While e.g. working with
insight cards, collective model making or the collective discussion of usage scenarios in
preparation or during the future workshop stayed unquestioned and leaded to the
anticipated effects like elaborating a common sense, the conduction of other methods like
for example cultural probes for understanding the partners working practices, were
accompanied with some discussions and misunderstandings.
Effected by the initial statements to the self-perception of the partners (“we are all
designers”), cultural probes were planned to be done by everyone. When the cultural
probe kit was announced in the kick-off meeting, some partners asked, if this kind of
method would really gather information. They wondered, why not doing a questionnaire.
When the kit was sent out to all partners, some of them assumed to fill in a creativity test.
Also in the evaluation of the probes, which was planned to be done collectively with the
help of an exhibition of all sent data, misunderstandings on the roles and the meaning of
the method appeared: The participation was quite reserved, until a partner asked the
psychologist within the team to explain the right answers. The conducting team denied
this question, as they understood the cultural probes as kind of inspirational springboard
with no right answers.
3: Cross-fertilized methods
Beside co-creative methods, also rather classical research methods, the partners were
familiar with like interviews and field studies, accompanied the process. In some cases,
just proceeding methods were questioned with the suggestion of other methods, e.g.
interviews instead of application scenarios, or a planned body storming session was
replaced by conversations in an unspoken manner.
Not only as a spontaneous reaction, also planned cross-fertilized methods enriched the
course of possible actions. In this case, a field-study was conducted to have a closer look
on the practices at the practitioner’s site. This approach belongs most likely to a user-assubject mind-set, but over time, some interactions turned this method into a user-aspartner-approach: In the beginning of the project the practitioners made jokes about their
role as a test-bed in the sense of “we are human guinea pigs”. When the field-study
started, the researchers faced this understanding of the practitioner’s role with statement,
that they wanted to learn from the field. During the nonparticipant study, the test-bed and
the researchers got to used to each other. In this growing phase of trust, the practitioners
invited the researchers to give a workshop at their site. As a response to this invitation,
the researchers invited the students to evaluate and complete their presented research
insights. After reading the report of the field-study, the practitioner asked for further
discussions on that, to use the insights for his practical work.
4: Day-to-day business
Beside all these methodical approaches, which were mainly related to face-to-face
meetings, the day-to-day work was most present at the partner’s site. In this daily,
asynchronous workflow the ideas from the sessions are transformed and developed. For
ensuring that the progress of ideas stays transparent and the idea still refers to the
common ground, over time also day-to-day business like emailing, skyping and writing
word-documents were transformed or used to bring the user and the others on board. For
example, writing on deliverables has accompanied by a sequential workflow: When writing
of deliverables came closer, the leading partner often presented a draft outline in an open
word-document format to the others weeks before writing. Also during the writing process
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and mainly before delivering, the partners often added comments and renewed the
version on the sharing platform. When writing about the practitioner’s workflows, the
practitioners always had to crosscheck the meaning.
But also failure of communication in everyday work influenced the process, e.g. when the
co-existence of three concurrency concepts were not discussed at all and all partners
went on with their work without an explicit decision.
5: Beyond the plan
While the approaches of co-creative day-to-day business slowed down but preserved the
co-creative motion, there also existed phases of no exchange and shared events. In our
case, especially the semester holiday time in spring and summer – traversed by
asynchronous holidays, stop of the field studies and no duty of deliverables – was
characterized by individual work and almost no exchange between the partners. Although
this situation led to a status of confusion sometimes, it finally provoked surprising, mainly
informal interactions.
In the design workshop, an idea had elaborated, which was fascinating for one of the
partners. This partners did not know in which way the idea would go into the concept for
the prototype, so this partner decided to develop this idea as a side project in his
institution. He asked selected persons to be involved in this side project, whose insights
were planned to be brought into the consortium again.
In the same phase, one of the practical partners submitted spontaneously a prototype for
the surrounding furniture of the planned environment. They transferred a prototype of a
current project to this project and tried to check the resonance within the consortium.

Discussion
The previous design narrative summed up selected collective moves and interactions in
the evolution of the design, which will now be discussed against the conceptual framework.
In general, it can be said, that the findings at large all describe a kind of collective
dialogue about the individual rules of co-creation. It can be seen as a collective search
and negotiation process on what is when, how and for what productive in the co-creative
work.

a) Term dropping for orientation
To start into the project, the partners seem to give themselves a kind of orientation for the
upcoming co-creative process as they point out how they see themselves within the
project as well with which terms of co-creation they are concerned (see Cluster (cl.) 1). As
we can see in the further development, their self-perception changes over time and is
partly not coherent to how they interact. Nevertheless, from a practice-oriented
perspective it seems to be very important to the partners to make this kind of term
dropping in the initial phase to have any basis for getting into work. With the termdropping, it is the first chance for any anticipation for what might be in further development
and by that the basis, they can orientate appropriate behaviour to.

b) First “test” moves
The partners come from different disciplines and have not worked together yet. As we can
see for example in the necessity for term dropping (a) or the continual discussions about
the value or roles of methods like the Cultural probes (cl. 2), the partners do not seem to
have shared practices yet. When they react, misunderstand or suggest new methods,
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they refer to their local practices. Although the partners do not share a common ground of
appropriate behaviour in the beginning of the project, they have to start working with each
other. So the first moves can in a whole be understood as a way to jump into work and to
test, what appropriate behaviour in this new setting could be. Necessarily, the transfer of
local practices to new circumstances can lead to misunderstandings and mismatching.
The Cultural Probes are an example, how different methods, tasks and roles can be
understood against the background of one’s own local practices: So for example, the open
and qualitative intention of the cultural probes was hard to understand from the
quantitative practices of the computer sciences discipline. Also misunderstandings of
methods, e.g. when the cultural probes were understood as creativity test or the
psychologist was expected to know the outcomes, the intention and roles within the
method were not shared.
So, to use a co-creative method seems to have a limited guarantee to really work cocreative. Although if the proceeding of the method as well as the relation to a co-creative
setting were quite clear to all participants, the value and respective roles within this
particular situation – e.g. everyone is allowed to make sense of the data – were not
shared against the background of a shared interpretative scheme.

c) Continual explicit and silent negotiations
As we could see in a) and b), the partners act on the knowledge of their local practices
with the respective interpretative scheme and on first ideas of possible ways of practicing
co-creation deriving from single sayings and first misunderstandings resp. commonalities
in doing like model making for developing concept sketches (see cl. 2). Shared practices
are still evolving, and although some corner points have been negotiated like for example
that interviews and conversation seem to a preferred working style (see cl. 2 and 3), the
partners stay in negotiations for proper co-creation sessions and processes. These
negotiations of e.g. the roles were in some examples carried out explicitly - stating one’s
opinion of roles (see cl. 1, 2, 3). But others can be understood as silent agreements on
productive workflows – e.g. the unconfined participation in a meeting or method like model
making (see cl. 2). A very good example for negotiations over time is also the field study
(see cl. 3), in which the observed partners started sceptically, but in response to the way
the research partners practiced the field study they opened up their mind and invited them
to come closer.
Sometimes also negative incidents influence the following practices silently, e.g. in the
design workshop, when a partner’s concept was ignored by the consortium, other partners
were not willing to spent time into work, which could be possibly ignored afterwards. Also
when the partners kept on working without a collective decision about the concurrency of
three concepts (see cl. 4), in not stating it as a problem they gave their silent agreement to
behave like this.

d) All areas
If you assume from a practice-oriented perspective, that co-creation will become what you
actually do and which is decided to be appropriate co-creative behaviour from the group,
then it becomes clearer, why also cross-fertilized methods, everyday work or interactions
beyond the plan are parts of the co-creative process.
When the introduction of a side-project or the transfer of environmental furniture from
another project to Idea Garden (see cl. 5) were welcomed and included into the project,
these interactions were not anymore asked to be appropriate co-creative behaviour, but
had become a part of how Idea Garden conducts co-creation. Also when the crossfertilized methods like interviews were allowed to be done instead of typical co-creative
methods or the field-study became a success and help for both tandem partners (see cl.
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4), the preliminary rule was set, that bringing in these methods can be a part of how Idea
Garden does co-creative research.

e) Dynamics
In understanding, that the proceeding in co-creation is negotiable matter, the dynamic
character of practices becomes visible. An example for the existence of dissonant resp.
dynamic practices, which provide a productive texture, are the different realized levels of
participation (Wright et al., 2008) in our project.
While the future-workshop for example was highly participative in the sense of codetermination till decisive power over the shared vision, the retranslating-tasks within the
deliverables were more stabilizing and used in the sense of involvement, consultation or
information. Sending the deliverable to the partners one day before submission would
refer to an informative approach, while asking the participants for feedback to the overall
outline weeks before, could be rather seen as an involvement approach (see cl. 4). The
highest level can be seen in the proactive behaviour within phases of big confusion and
lost motion or contact. Here, the partners were not only involved or asked, but they offered
their knowledge or skills actively.
Although these interactions follow different approaches and may be complementary, for
Idea Garden they stayed for so long unquestioned side to side and build a texture of coexisting, alternating and complementary ways to work together in a co-design project.

Conclusion
The preceding discussion depicted co-creation as a process enacted in a texture of sociomaterial practices, which entail a shared practical knowledge – including knowledge about
roles, process, methods, decision- and meaning-making. Co-creation from this
perspective is not a set of methods or a certain mind-set, but a situated network of
connections-in-action, which evolve through joint interactions and collaborative moves.
From this perspective, methods and mind-set can be understood as a kind of resource,
which are interwoven with the enacted practices and whose meaning is just
understandable and made in the relation to the enacted practice.
With the practice-oriented perspective, the challenges of new generation of co-creation
projects, which were discussed in the introduction, could be identified and specified for our
case. In our project, the challenges of different cultures, new team partners, changing
roles and its depending misunderstandings could be explained with the co-occurrence of
different locale and dynamic practices with respective interpretative schemes. From a
practice-oriented view, the challenges of “larger views across time and space” (Sanders,
2008, p.13) were seen as trigger points for developing new practices to face them, e.g.
proactive interactions beyond the plan or participatory intercourse in working on
deliverables in daily work.
In comparing the findings with the mind-set and method perspective, the practice-oriented
perspective provided us with a widened view. This view allowed us to take more
interactions into account for the process of co-creation and detected co-creative behaviour
in unexpected areas. According to Vaajakallio (2009), it could be analysed what “actually
happened among the participants during the […] sessions” (Vaajakallio, 2009, p.1) and
between the sessions. In contrast to the method-driven perspective with its statement that
“participation must be face-to-face” (Sanders & Simons, 2009, p.1), our findings depict a
picture of co-creation as a whole process, also discussed by Gulari et al. (2011) and Luck,
who considers the human dimension of participatory design, which requires, that
“participatory design is more than a collection of design methods” (Luck, 2003, p.1).
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Regarding the mind-set perspective, the findings in our case suggest, that “having the
appropriate mind-set about co-creation” (Sanders & Simons, 2009, p.1) to be successful
in co-creation should be rather restated, that enacting the appropriate mind-set is most
important. Only when mind-set and its implicit knowledge become visible, e.g. in
interactions, they are negotiable. These negotiations are seen as a big chance to find a
shared mind-set, which can act as a directing resource for practices.
The findings can be seen as encouragement for practitioners, to foster co-creation in
emerging situations without methodical frame or classical designer-user relationship. It’s
also encouraging, that a strong participatory mind-set seems to be opportunistic, cutting
its way through participatory settings and non-participatory phases of a project. A
challenge for future co-creation is to widen the focus on just the user’s current and future
practices (e.g. with MakeTools) to the practices of all partners as an approach to a
processual understanding of co-creation, which accommodates the hybrid skills, blurring
roles and the overall we-paradigm of co-creation.
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Privilege and Oppression: Towards a Feminist Speculative
Design
Luiza Prado de O. Martins, Universität der Künste Berlin

Abstract
Though critical and speculative design have been increasingly relevant in discussing the social
and cultural role of design, there has been a distinct lack of both theory and praxis aimed at
questioning gender oppression. Departing from an intersectional feminist analysis of the
influences and origins of speculative and critical design, this essay questions the underlying
privilege that has been hindering the discussion on gender within the discipline and its role in
propagating oppression; it then goes on to propose the concept of a “feminist speculative
design” as an approach aimed at questioning the complex relationships between gender,
technology and social and cultural oppression.

Keywords
speculative design; gender studies; feminism; intersectionality
During the past few decades there has been a fundamental shift in the way we understand
design and its cultural relevance. From Ipads to smartphones, from automatic hoovers to
intelligent fridges, we now have increasingly complex objects governing essential parts of our
lives. In this world, where objects mediate most of our experiences, design has been gaining
increasing significance - highlighting the necessity for research on the roles that designed
objects have within society.
This increased interest in the sociological and cultural aspects of design has been a
fundamental catalyst for the development of design research and its many related fields - from
research through, for or about design (Frankel and Racine 2010) to constructive design
research (Koskinen et al. 2011). Prominent among these ever-evolving fields are speculative
and critical design, two closely related approaches to design practice (Auger 2013) that, usually
departing from prosaic observations of our everyday interactions with technology, aim to
provoke insightful analyses of the profound impact that designed objects have on our lives
(Dunne 1999; Dunne and Raby 2001). This essay focuses specifically on these two
approaches, questioning their shortcomings from an intersectional feminist perspective; it
challenges speculative and critical design’s aspirations to sociological critique within the larger
framework of diverse oppressions in capitalist, heteronormative, sexist, racist and classist
societies. Though a deeper understanding of how the politics of oppression influence human
relationships with technology is essential to the development of a field that aims to be critical,
projects mentioning these oppressions are astoundingly rare. This flaw may be associated with
the fact that speculative and critical design have been, up until now, practiced and theorised
largely within the privileged walls of costly universities in developed countries (Prado de O.
Martins and Vieira de Oliveira 2014).
The primary focus of this essay is how gender is portrayed and approached in speculative and
critical design practices - an analysis that cannot be disengaged from the portrayals of other
forms of oppression. Thus, the previously mentioned intersectional feminist perspective
advocated here stems from two key beliefs: that taking up an apolitical position means
complying with and contributing to the status quo, and that oppressions (of gender, race or
class, among others) cannot be understood separately. Hence the importance of not only a
feminist perspective, but a feminist perspective firmly grounded in the idea of intersectionality
(Crenshaw 1989): as a strategy for understanding how “oppression cannot be reduced to one
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fundamental type, and that oppressions work together in producing injustice.” (Collins 2000 p.
18). The essay thus proposes the idea of a “feminist speculative design” as a strategic approach
to addressing issues of systemic gender violence and discrimination within speculative and
critical design practices.

On semantics and SCD
Design’s peculiar, fluid position as a discipline capable of benefiting from both humanistic and
scientific knowledge has long been one of its most distinctive traits. This innate ability for
combining distinct fields of knowledge has recently led to increased interest in developing
theoretical discourse that supports design as a method of research in its own right. As part of
this, speculative and critical design - the two approaches to design research and practice this
text takes interest on - design have been gaining momentum as strategies to think critically
about the essential role of objects within society. Anthony Dunne, who first coined the term
‘critical design’ defines it as an approach to design practice that “uses speculative design
proposals to challenge narrow assumptions, preconceptions and givens about the role products
play in everyday life” (Dunne and Raby 2008, p.265). By challenging pre-established ideas,
critical design works in the unstable, murky territory that is the intersection of politics and
culture; Dunne and Raby (2008, p.265) go on to state that “[s]ome relatives are: activism,
cautionary tales, conceptual design, contestable futures, design fictions, interrogative design,
radical design, satire, social fiction, speculative design.” Auger (2013, p.11) discusses the
semantics of some of these relatives, highlighting that “[t]here is much overlap between these
practices, the differences are subtle and based primarily on geographical or contextual usage”.
He goes on to argue that most of these terms are detrimental, acting to “dislocate the object
from everyday life, exposing their fictional or academic status” (ibid, p.12). As such, he writes
that “the choice of ‘speculative’ is preferable as it suggests a direct correlation between ‘here
and now’ and existence of the design concept” (ibid). Though Auger’s argument is sound, this
essay uses the term ‘speculative and critical design’ for the sake of drawing a clear parallel
between critical theory and speculative design as a starting point for discussing the problematic
stance of a discipline that aims to be critical and yet ignores essential facets of our relationship
with designed objects. For the sake of practicality and style the term will be referred to as ‘SCD’.

Critical theory and critical design
Critical theory, a western school of thought first originated in the early 20th century, has had a
profound impact in contemporary knowledge. In its initial proposition, critical theory was aimed
at “emancipation and enlightenment, at making agents aware of hidden coercion, thereby
freeing them from that coercion and putting them in a position to determine where their true
interests lie” (Geuss 1981, p.55-56); it asserts that “the world should be understood, not by
accepting unthinkingly the teachings of authorities such as the Church, but through individual
reasoning.” (Sengers et al.) Critical theory argues for critique as both part of the fabric of the
world and an agent of change capable of altering the weave of this very fabric; as such, its
influence in a wide range of fields in contemporary thought - from queer theory (Turner 2000) to
critical architecture (Fraser 2005) - comes as no surprise. SCD is no exception to critical
theory’s wide-ranging impact: Dunne’s original formulation seems to be profoundly influenced by
the work developed at the Frankfurt School (the birthplace of critical theory), mentioned directly
and indirectly (by referencing its main theorists) in several instances throughout Hertzian Tales
(Dunne [1999] 2008, p. 36; 83; 94; 96; 98). Dunne argues for designed objects as means of
inciting a critical perception - sociological, psychological, cultural or otherwise - of the manmade world. The parallel to critical theory is quite clear: objects are designed as embodied
critical discourse - and their very existence has the potential to change the world they are part
of. Curiously, Dunne and Raby (2010) have tried to distance themselves from the Frankfurt
School and from critical theory; Bardzell and Bardzell (2013, p.02), however, point out:
“[T]heir formulation of critical design has unmistakable affinities with [critical theory] Their
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language “illusion of choice,” “passivity,” “reinforces the status quo,” “easy pleasure and
conformist values,” and “fuelled by the capitalist system” bear the unmistakable stamp of the
Frankfurt view of ideology.”
The relationship between critical theory and SCD is further explored by Bardzell et al. (2012)
and Bowen (2010). By borrowing critical theory’s approach to social and cultural change,
however, SCD risks to incur in the very same mistakes for which critical theory has already been
criticised: “promoting elitist views of a ‘better world’ that society should aspire towards” (Bowen
2010, p.04). This tendency to elitism, well documented in the writings of critical theorists such as
Horkheimer and Adorno 1, seems to affect Dunne’s ([1999] 2008, p.94, my emphasis) work as
well:
“[...] this approach falls foul of a central contradiction of radical work, as Adorno demonstrated in
his contrasting of modern classical music and popular jazz. Because a mainstream film has to
be immediately graspable by a broad audience, the fact of achieving this diminishes its critical
potential.”
Granted, any author undertaking the task of offering a critical view of the world incurs in the risk
of sounding and acting in a patronizing, classist manner. Ignoring issues of race, class or
gender when looking from a place of privilege is surprisingly easy, for that is the case with
privilege: it is privilege precisely because “the very processes that confer privilege to one group
and not another group are often invisible to those on whom that privilege is conferred” (Kimmel
2003, p.04). Geuss (1981, p. 82) writes that most criticism on the Frankfurt School was aimed at
the fact that it proposed a critical perspective on society "not because of the suffering it imposes
on some oppressed group but because it fails to satisfy the neurasthenic sensibilities of a
cultural elite”. Pointedly, Bowen (2010, p.04) asks of both SCD and critical theory “a ‘better
world’ according to who?” (sic).
Dunne’s elitist views seem to be shared by colleagues in the field, as demonstrated in a
comment thread on MoMA’s website for the “Design and Violence” exhibition2 . The blog post,
written by John Thackara, starts with a discussion on Burton Nitta’s project “Republic of
Salivation.” 3 The discussion in the comment section rapidly evolved to a criticism of SCD’s selfcentered, privileged understanding of the world - a criticism promptly responded by designer
James Auger with the question “What is this obsession with class systems? The UK may have
its financial problems but most of us stopped obsessing about these divides in the distant past.” 4
This patronising, classist and self-centered attitude within SCD may be explained by its history
as a discipline theorised within the safe confines of developed, european countries and
practiced largely by a privileged and mostly white, male, middle class crowd. Exceptions to
SCD’s narrow understanding of privilege politics are rather rare, though notable. Superflux, a
studio founded by designer Anab Jain is one such exception, undertaking a string of admirable
collaborative projects with small communities in Jain’s native India5 . The bottom-up
empowerment of communities seems to be one of the trademarks of Superflux’s projects, in
1 “[...]

under the conditions of later capitalism and the impotence of the workers before the authoritarian state's
apparatus of oppression, truth has sought refuge among small groups of admirable men.” (Horkheimer [1937] 1972,
pp. 237-238)
1 “The consumers are the workers and employees, the farmers and lower middle class. Capitalist production so
confines them, body and soul, that they fall helpless victims to what is offered them.” (Adorno and Horkheimer 1997,
p.133)
1“the general intellectual level of the great masses is rapidly declining.” (Horkheimer [1937] 1972, p.238)
2 http://designandviolence.moma.org/republic-of-salivation-michael-burton-and-michiko-nitta/

2014)

3http://www.burtonnitta.co.uk/repubicofsalivation.html

(accessed March 10th 2014)

4 http://designandviolence.moma.org/republic-of-salivation-michael-burton-and-michiko-nitta/

2014)

5http://superflux.in/work/lilorann

(accessed March 10th

(accessed March 11th 2014)
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(accessed March 10th

stark contrast to the paternalist stance so common in SCD. Royal College of Art alum Sputniko
is one of the few practitioners in SCD who overtly tackles issues of gender, though sometimes
still under a definitely questionable perspective, as evidenced by her “Menstruation Machine”
project6. Sputniko describes the project’s video as featuring
“a Japanese transvestite boy Takashi, who one day chooses to wear 'Menstruation' in an
attempt to biologically dress up as a female, being unsatisfied by just aesthetically appearing
female.”
Though the project might have promoted the discussion of a few issues related to gender, its
very description shows the lack of a basic understanding of gender and queer theory. Mistakes
such as the use of a derogatory term - transvestite - to refer to the character Takashi7 8 ; the
uncritical use of the concept of “biologically dressing up” as a gender - an affirmation that
unwittingly hints to the heated discussions on biological essentialism versus anti-essentialism
that have since decades divided theorists and activists in the feminist movement (Stone 2004);
or the very portrayal of a gender-nonconforming person (by a cissexual woman, nonetheless)
for shock value highlight the project’s problematic approach to gender identity.
Though many discussions on the future of SCD have appeared recently, many of them seem to
ignore these problems entirely (Antonelli 2011, Stevenson-Keating 2011); resistance to SCD’s
privileged ways is, however, bubbling: in February 2014 the aforementioned discussion on
MoMA’s Design and Violence website spawned several response articles (Prado de O. Martins
and Vieira de Oliveira 2014; Revell 2014; Kiem 2014). Though SCD’s future seems to be mostly
that of white, european, cissexual, heterosexual people, this reality might be rapidly changing a change of attitude that might just help build a more equal future.

Intersectional feminism and speculative design
This section of the essay introduces a central concept to its proposed discussion: intersectional
feminism. The term “intersectionality” is generally considered to have been first coined by
Kimberlé Crenshaw (1989) though the concept was not new - having already been advanced by
others (McCall 2005). Intersectionality refers to the manner in which several different types of
oppression can intersect and interact, defining one’s social position. A european transgender
woman is, for instance, the subject of different types of oppression in comparison to a latin
american disabled woman. The objective of taking these distinct forms of oppression into
account is not to compare them; comparing the sufferings that individuals derive from the
oppressions to which they are subjected is as useless as it is sordid, for the manner in which we
experience oppression can be as subjective as it can be factual. Rather, taking the
intersectional character of oppression into account is necessary in order to develop a better
understanding of the way one navigates the world through the way in which these oppressions
interact with each other.
Though much has been written about intersectionality, it does not, as of 2014, constitute a
discipline in a by itself; rather, it is considered a theoretical stance, an approach to feminist
activism: most researchers “use the term ‘intersectional approach’ to refer to the research
application of these concepts” (Berger and Guidroz 2009, p.01). Its importance to the
development of a solid and inclusive academic discourse in the analysis of inequality is
unquestionable; McCall (2005) claims that “[o]ne could even say that intersectionality is the
most important theoretical contribution that women’s studies, in conjunction with related fields,
has made so far.”
As mentioned in the previous section, SCD has long suffered from a blindly patronising and
privileged perspective on technology. This is not exclusive to SCD either: design, as a product of
6http://sputniko.com/2011/08/menstruation-machine-takashis-take-2010/
7https://www.glaad.org/reference/transgender

(accessed March 11th 2014)

[accessed February 26th 2014]

8http://www.nlgja.org/files/NLGJAStylebook0712.pdf

[accessed February 26th 2014]
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a patriarchal, classist and racist society, is a discipline where the contribution of women has
seldom been recognized throughout its history. Buckley (1999, p.109) writes:
“[...] the few women who make it into the literature of design are accounted for within the
framework of patriarchy: they are either defined by their gender as designers or users of
feminine products, or they are subsumed under the name of their husband, lover, father or
brother.”
This historical silencing of women in design does not limit itself to its women practitioners either:
Buckley (ibid.) goes on to state that “women’s needs as consumers/users often remain
unaddressed”. In the past few years this stance seems, fortunately, to be changing, with design
taking a keen interest in the needs of minorities. Efforts in this direction have been made by
Buchmüller (2013) in design research, Bardzell in HCI (Bardzell and Bardzell 2001; Bardzell
2010) and Rothschild in design and architecture history (1999), for instance. The creation of the
International Gender Design Network by Uta Brandes and Simone Douglas 9; the development
of new fields such as inclusive design (Imrie and Hall 2001; Clarkson et al. 2003), of projects
like Tom Bieling’s Mobile Lorm Glove at the Design Research Lab10 or Marcelo and Andréa
Júdice’s work at Vila Rosário (Koskinen et al. pp.70-73) are all testimonies to a newfound
understanding of design’s role in propagating and counteracting oppression. SCD, however,
remains a field where such initiatives still seem to remain few and far between.
Understanding privilege is essential in order to build a theoretical discourse capable of truly
overcoming injustice. The problem lies in how difficult it is for the privileged to understand their
own privilege, for privilege exists precisely because it is invisible to those who benefit from it. A
white, heterosexual man will never know the hardships through which others have to go
through. He will never be afraid of being raped while walking home alone at night; he will never
be afraid of not being hired for a job because of his skin color, he will never be afraid to
introduce a same-sex partner to his family. These privileges work silently for the benefit of those
who fit into the narrow standards of an excludent society, and to the disadvantage of those who
do not. When SCD ignores these issues it complies with oppression and works for a future of
inequality.
The recent wave of unnecessarily gendered products - such as the Bic for Her Pen11, the
Powerful Yogurt12 or the new, gender-segregated Kinder Surprise13 - doesn’t help design culture
either. The misguided marketing strategies behind these products are fueled by packaging and
product designers eager to associate genders to colors, shapes and stereotypes. Dunne and
Raby (2001, p.58) claim that “[...] all design is ideological, the design process is informed by
values based on a specific world view, or way of seeing and understanding reality”. If all design
is ideological, what kind of ideology are we, as designers, propagating to the world when we
participate in the development of such products? By designing a world for exclusion and
discrimination “[t]he systems and artefacts produced by technoscience” are able to provide “the
material foundations for gender inequality” (Kirkup 2000, p.XIII).
As much as design can be a tool for oppression, it can also be an effective agent for social
change. SCD, as previously mentioned, tries to do this by using artefacts in order to incite
critical thought; the full accomplishment of this goal, however, seems to be hindered by the
issues of privilege previously discussed on this essay. Curiously, while SCD’s roots in critical
theory may be a reason for its virtually nonexistent concern for issues such as gender or class
(Fraser 1985; Fleming 1989), both feminist theory and intersectionality also take inspiration from
9http://igdn.blogspot.com/

[accessed March 10th 2014]

10http://www.design-research-lab.org/?projects=mobile-lorm-glove
11http://www.bicworld.com/us/products/details/420/
12http://powerful.yt/

[accessed March 10th 2014]

(Accessed November 5th 2013)

(Accessed November 5th 2013)

13 http://www.independent.co.uk/news/uk/home-news/kinder-surprise-in-stereotyping-row-over-pink-and-blue-

eggs-8747331.html (Accessed November 5th 2013)
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critical theory. These disciplines have, however, gone a step further by building their own
inclusive paradigms based on the initial propositions of critical theory, like queer theory (Turner
2000) or critical race theory (Collins 2000).
Intersectional feminism aims to to empower those that are subjected to discrimination by
understanding oppression as a highly individualized, unique experience; similarly SCD
questions traditional notions of the user as a mere average number and as a mere receptacle to
the actions defined by the designer, in a clear hierarchy of power. Instead, SCD proposes the
notion of “[...] user as protagonist by embodying unusual psychological needs and desires [...]”.
Addressing issues of gender discrimination through an intersectional perspective is, thus, an
essential strategy to further develop SCD’s original project.

Feminist Speculative Design: Methodologies and Discussion
As part of an ongoing PhD on body extensions and the politics of designed artefacts, this essay
aims to propose an intersectional feminist approach to SCD; it intends to point out the
problematic position of a discipline that, despite its very valid aspiration to question our
relationships with designed objects, focuses this critique on a purely aesthetic level. This essay
therefore proposes the concept of a “feminist speculative design” as a potential strategy that
might help addressing these questions. Feminist speculative design would be, first and
foremost, an approach to SCD aimed at inciting critical thought on how electronic objects might
propagate gender oppression under an intersectional perspective. Though it may seem at first a
broad term, the word “feminist” is herein used as a bold political statement as to feminist
speculative design’s goals, proudly aligning this approach with those that have been derided,
silenced and dismissed throughout history. This feminist approach to speculative design would
allow for a better understanding of the interaction between the various facets of oppression
related to the use of designed objects as part of our - in Cross’ (1982) unsurprising choice of
words - “man-made world”.
Whereas the beneficial influence that an intersectional feminist perspective could have on SCD
is clear, the profitable contributions that SCD could bring to the further development of
intersectional feminist discourse need to be equally discussed. Being disciplines rooted mainly
in the humanities, with strong ties to sociology, philosophy and political sciences, feminist and
women’s studies have a long tradition of textual research outcomes. This confines most of the
production of knowledge in the field within the academic realm of books, papers and journals.
The issues at hand are, however, much more tangible than this would suggest; oppression is a
real, daily experience, capable of provoking serious consequences on the lives of those it
affects. Although this is not to say that the academic production of knowledge in the field is not
relevant to the lives of those affected by discrimination, rendering ideas of intersectionality and
feminism inaccessible or difficult to understand defeats the very purpose of these approaches.
Collins (2000, VII) writes in the introduction to Black Feminist Thought:
“I could not write a book about Black women’s ideas that the vast majority of African-American
women could not read and understand. Theory of all types is often presented as being so
abstract that it can be appreciated only by a select few”.
A book written in an accessible manner, free of unnecessary academicisms or extravagant
wordiness might be a good start, but there are certainly other strategies that could help develop
intersectional feminist discourse. McCall (2005) claims that “there has been little discussion of
how to study intersectionality, that is, of its methodology”. Intersectionality is a difficult subject,
for it sets out to analyse the issue of oppression by taking into account the several axes that
compose one’s identity instead of compartmentalising these axes into separate groups. This
leads to a complex net of possible paths for research that could only possibly be managed
through an interdisciplinary approach to the problems at hand. McCall goes on to argue that “[t]
he pressing issue then is to overcome the disciplinary boundaries based on the use of different
methods in order to embrace multiple approaches to the study of intersectionality”. Feminist
critical design could thus represent a very beneficial approach to intersectional feminist
research: technology, artefacts and the “man-made world” with which design occupies itself are,
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after all, both results and propagators of “matrixes of domination” (Collins 2000, p.18). The
study of systemic inequalities cannot ignore the profound influence that the new behaviors and
rituals created or modified by the ubiquity of electronic artefacts have in gender roles. From
revenge-porn websites that publish unauthorized nudes complete with the victims’ home
addresses14 to hackers who install malicious programs on women’s computers in order to spy
on them through their webcams15, the concerns that women have to face when using
technology are entirely different from those of men16 . Though a few scholars have been
developing research on how technology intersects with gender oppression (Kirkup 2000; Du
Preez 2009; Balsamo 1995), most of the outcome has been purely textual: there is a distinct
lack of tangible, non-theoretical perspectives in the field.
Feminist speculative design would focus on using artefacts to provoke reflection on the
privileges that give undue advantage to one part of the population while oppressing another.
Recently, the swiss women’s organization Zürcher Frauenzentrale created a media campaign in
order to raise awareness to the issue of wage gap where men using an ATM received 20% less
than their desired sum17 that could be used as an interesting inspiration for feminist speculative
design projects. Objects discussing issues of gender-related internet privacy, questioning
meritocracy, addressing gender-based violence or deconstructing the male gaze (Mulvey 1997)
might also be some of the many possible paths for feminist speculative design projects. The
spontaneously dystopian nature of SCD is particularly suited for approaching such issues:
feminist speculative design could focus on questioning the already dystopian nature of the
present for minorities, and ask how their futures would be like; through the poetic, subjective
and abstract dimensions of the designed artefact, it would challenge observers to question their
own roles in maintaining social injustice.
Overcoming the academic nature of feminist theory and the elitism of SCD poses a challenge
that is inextricably associated with whether design can truly provoke social change. Embodying
critique in a physical artefact may indeed be an interesting strategy from the perspective of
feminist theory; the question as to how these objects are presented, however, remains. In order
to remain faithful to the essential premises of feminist speculative design, it would be essential
to avoid presenting these artefacts merely within academic settings, galleries or museums.
Feminist speculative design projects would, ideally, take up a life of their own; they would need
to be shared, commented upon, questioned and criticised in order to be culturally relevant.
Representation, another highly problematic issue in SCD, would also need to be carefully
addressed through an intersectional perspective: if a video or a photo series on a future
scenario only depicts white, european, middle class people, what does that say about the future
of minorities?
Granted, changing a society is not an easy nor brief task, for structures of oppression are
deeply ingrained into everything that surrounds us - from language to architecture. Departing
from the premise that a designed object can be capable of generating resounding and
immediate change within society would be naive at best. Change does, however, come in small
steps; it happens first in our insular realities to only later become palpable. Design alone is not
capable of changing society; nonetheless, as both a product and a producer of societal values it
could trigger visible cultural shifts when approached with an interdisciplinary and critical stance.
Artefacts that question oppression are able to produce small waves of change; it is these small
14 http://gawker.com/5961208/revenge+porn-troll-hunter-moore-wants-to-publish-your-nudes-alongside-directions-to-

your-house (Accessed November 5th 2013)

15 http://arstechnica.com/tech-policy/2013/03/rat-breeders-meet-the-men-who-spy-on-women-through-their-webcams/

(Accessed November 5th 2013)

16 http://www.theguardian.com/lifeandstyle/womens-blog/2013/nov/08/online-abuse-women-free-speech

November 8th 2013)

(Accessed

17 http://www.huffingtonpost.com/2013/04/11/equal-pay-day-commercial-prank-from-zurich-womens-

center_n_3060740.html (Accessed November 5th 2013)
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changes that feminist speculative design would concern itself with, for they are what could later
grow into a tangible shifts in society.
While feminist speculative design would certainly not be the only possible path into developing a
truly critical discourse within design, it has the potential to be an effective one. Whereas words
might be difficult to assimilate - especially words that incite us to leave our comfort zones -,
experiences are far more effective tools for provoking estrangement, discomfort and, ultimately,
reflection. The mediation of electronic objects on our daily interactions with other individuals is
built around a skeleton of complex hierarchies of power; it is the bone structure under the
attractive and glossy skin of technology that feminist speculative design could expose, reflect
upon and, hopefully, alter.
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Agency, Context and Meaning:
The Humanities and Design
Mads Nygaard Folkmann, University of Southern Denmark

Abstract
The paper is a meta-discursive contribution to the discussion of how design can be
understood as a medium of meaning formation and the questioning of meaning. Further,
the paper makes a plea for the role of the humanities in formulating relevant questions in
design through a conceptualization of the nature and scope of design. Three fundamental
approaches to understanding design from the perspective of the humanities will be
proposed: 1) The question of agency in design, i.e. what the role and agency of design
can be conceived as in human life, which can be addressed in the historical perspective of
design history, 2) the question of context in and of design, i.e. which contexts give
meaning to design, a question that calls for interpretive models of cultural analysis of the
circuit of design that acknowledge the phases and aspects of production, mediation and
consumption, and 3) the question of meaning constituents in design, where the paper
points to design philosophy as a framework for interests in aesthetic, ontological and
phenomenological concerns in design. In the methodology of the paper, approaches from
the humanities offer frameworks for understanding the role and nature of design in terms
of meaning formulation and cultural contexts and, thus, for contesting the what, how and
why of design.

Keywords
The humanities, cultural context, design history, design philosophy, meaning constituents

Introduction
Approaches to design from the humanities and from design practice often operate in
different theoretical and institutional settings. Design historians in university contexts may
claim design history as a discipline in its own right, a “de-tooled” instrumental use in a
practice-oriented educational setting (Fallan 2013). From the practice perspective, the
humanist concerns in questions of history, culture and meaning may seem abstract and
detached from the immediate matters of design practice and practice-based design
education, as the humanities often operate with a hermeneutical model of interpretation
where the topic of investigation is formulated and created as an analytical object,
detached from immediate concerns or questions of actuality.
In this paper I will make a plea for the role of humanities in relation to understanding
design as a medium of meaning formation and thus as a medium that questions meaning
and proposes models for engaging with the world. Some 20 years ago, Richard Buchanan
made an important statement about design in a humanist perspective as a “liberal art of
technological culture”, where design should point “forward to a new attitude about the
appearance of products [...] and carry a deeper, integrative argument about the nature of
the artificial in human experience” (Buchanan, 1992, p. 20). Buchanan’s aim was to claim
design as a field in its own right and not as an appendix to art or technology. Buchanan
spoke of design as a specific and contemporary human enterprise. Here, my approach is
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to ask what we can learn from a humanist approach in relation to design. Thus, in an
overview, I will lay out different tracks along which questions in relation to design are
raised by the humanist investigation within design. My claim is not that knowledge from
the humanities will deliver or promote a comprehensive theory of contemporary design or
provide direct answers to urgent or emergent questions in design (e.g. how to create
better design in terms of ethics or sustainability or, even better, both in combination),
although that may happen, but rather that a humanist approach allows us to propose
relevant and appropriate frameworks for questioning and debating design.

The humanities as a framework for understanding design
The humanities cover a variety of different foci and interests and may be difficult to
circumscribe as a homogeneous entity. Below, I will point to different fields of investigation
but also attempt to establish a comprehensible framework.
In my view, the humanities can be seen as defined by (i) institutional settings (e.g.
university faculties), (ii) various kinds of general scientific approaches, and (iii) specific
disciplines and subject matters, e.g. disciplines in language, rhetoric, philosophy, culture
and history. I will not go into the question of the institutional setting, besides pointing to my
own affiliation with a humanities department that is focused on research and education
aimed at analyzing and understanding design as a phenomenon of modern culture.
Regarding the general scientific approaches, as prime foundations of the humanities I will
point to hermeneutics (focusing on understanding and/or non-understanding in pluralities
of meaning, cf. Gadamer, 1960; Ricœur, 1975; Hörisch, 1998; 2009), phenomenology
(investigating the structure of experience and dealing with the intricate constituents of
human experience in the balance of subject and object, e.g. Merleau-Ponty, 1945) and
semiotics (looking at the overall question of what meaning is and how it can described).
Further, rhetoric has proved relevant in analyzing the design process and the strategies of
persuasion of design objects (see Buchanan, 1995; Joost & Scheuermann, 2008).
Of course, these central paradigms have been criticized and challenged by developments
in cultural theory and philosophy, but despite trends such as post-structuralism, antihermeneutics and deconstruction, the questions of interpretation, experience, and
meaning remain constituent and central, also for contemporary investigations into human
culture. The framework of the humanities, however, needs, to be met and modified to
match the relevant field of inquiry. In the context of design, I will point to three general
questions that may be raised in relation to the framework of the humanities. My proposal –
and thus the thesis of this paper – is that the humanist approach in relation to design can
be distributed along three questions:
1. The question of agency in design, or rather what the role and agency of design
can be conceived as in human life. This question, which allows for different models
of conceiving human experience, can be addressed in the interpretive perspective
of design history.
2. The question of context in and of design, that is, which contexts give meaning to
design, and how design is experienced by people. This calls for interpretive
models of cultural analysis of the circuit of design in phases and aspects of
production, mediation and consumption.
3. The question of meaning constituents in design, where I will point to the recent
discipline of design philosophy as a way of engaging in a matter that was formerly
an exercise in semiotics.
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In the following, I discuss these three entries to design which I consider central for a
humanist investigation of design; design history, cultural analysis of the circuit of design,
and the question of meaning. They all, in different ways, convey and employ methods of
interpretation, framing of experience and investigation of meaning. Further, in combining
these, we may raise a number of questions regarding the formative powers of design as
illustrated in a model that frames the big questions of the what, how and why of design
(figure 1). This model may be seen as the interpretive output of the article.

Figure 1: Model of formative factors of and questions in design.

Design history: asking for agency in design
As a discipline, design history has come a long way from beginnings in affiliation with art
history to recent interests in context and culture influenced by e.g. Actor-Network Theory,
Science and Technology Studies and Cultural Theory (see e.g. Fallan 2010). In its ever
new variations, the implicit question of design history is to ask which formative factors of
design can be regarded as important to emphasize in design.
Looking at the development of design history in broad terms, it is possible to discern three
different positions. (i) First, design history has been dominated by an interest in “masters”
and their masterpieces; Pevsner’s 1936 celebration of Pioneers of Modern Invention
(Pevsner, 1991) is a paradigmatic example of this in its use of devices from classic art and
literary history in claiming superior authorship for singular persons. In this kind of
conception, the design derives its importance from its origin in the mind of a singular
individual. In opposition to this metaphysics of the creative origin, (ii) later approaches
have attempted to valorize realism and ‘truth’ in analyzing and acknowledging the
operations of design practice as complex activity taking place in a specific context with the
contribution of many actors (see e.g. Dilnot, 1984; Fry, 1988; Margolin, 1995). Here,
design objects are seen in relation to and as an outcome of a dynamic practice of
designers and designing. Thus, the origin of meaning is de-centered; it cannot be located
in one specific point but has a variety of contributors. (iii) Finally, there is a position in
design history where design history is embedded in the context of cultural analysis, and
there is less emphasis on the origin of the design and more interest in its effects in relation
to use and consumption and its role in culture, even if the interest in the acts of production
remains present within the overall framework. This position, which has been dominant
since John A. Walker’s Design History and the History of Design (1989), is characterized
by an interest in the cultural circuit that circumscribes the process of attributing meaning
and value to design objects in all phases, from the conditions of production to the
possibilities of consumption, e.g. in the so-called PCM paradigm, ProductionConsumption-Mediation (cf. Lees-Maffei, 2009), which examines how design develops not

993

only in phases of production but also in the mediation in user manuals, magazines and
advertising.
The design historian Kjetil Fallan has asked design historians, “To What Purpose and for
Whom Do We Write?” (Fallan, 2013) as part of a discussion where he claims that design
history is often regarded as a secondary tool in the education of practitioners. Instead, so
the argument of Fallan, the discipline of design history should be “de-tooled”, abandoning
its “Stockholm syndrome” tendency to identify with the “hostage takers”. Fallan initiates a
central discussion about the purpose of writing design history, and part of his answer
derives from his habitus as a professional historian: A central element in writing design
history is the methodological reflection of the aims, means, and models of design history,
and this dimension may be lost if the discipline is not allowed to develop on its own terms
but is instead a servant to another purpose.
I wish to point the discussion of design history in another direction. Whether design history
is tooled or de-tooled, its perspective enables a deeper understanding of both design and
the wider contexts of design, as seen in a variety of historical settings. First of all, the
historical perspective allows for the basic understanding that design has changed in scope,
materials and shape; design has come a long way, from the early designs of the industrial
revolution to contemporary design developments in relation to digital technology, branding
and conceptual-immaterial solutions. Further, to be aware of design history is also to
acknowledge that we cannot simply project the present into the future (Rooden et al.,
2011) but instead rely on a much longer tradition.
Next, reflecting design history in terms of historiography, that is, in terms of different
models for conceiving and writing design history, may inform the emphasis of agency in
design, both in the context of design history and in the context of design itself. Design
history is itself a product of ways of looking at design, as stated so precisely by Richard
Buchanan: “The history of design is not merely a history of objects. It is a history of the
changing views of subject matter [...]. One could go further and say that the history of
design history is a record of the design historians’ views regarding what they conceive to
be the subject matter of design” (Buchanan, 1992, p. 19). Thus, design history has
changed from an emphasis on creative geniuses, as in the Pevserian conception, to a
focus on objects and their contexts (e.g. as “objects of desire” as proposed by Forty, 2005)
and on design as an agent in the social construction of meaning. Increasingly, the
complex context of design has come into view, and the debates have revolved around
questions of production, mediation, and consumption, as stated above.
In this way, much recent design history looks at the agency of design in terms of a
dialectics of design objects and their context; exemplary in this context is Gert Selle’s brief
design history Design im Alltag. Vom Thonetstuhl zum Mikrochip (2007), where Selle,
based on a selection of concrete design objects (highly profiled as well as more
anonymous examples), looks at design as a phenomenon of both visible and invisible
properties of agency and cultural meaning which must be comprehended:
“Out of objects long only debated within the perspective of art history, comes a
problem of perception, research and interpretation in cultural studies. The gaze
that is originally focused on the visible will today have to comprehend the complex
structure of the invisible conditions, ends and effects of a form” (Selle, 2007, p. 11).
For example, Selle demonstrates how an anonymous design, a white sheet of paper, is
material but also contains invisible, immaterial design aspects, ranging from its conception
to its ways of structuring its own use and of introducing and educating a culture of literacy.
The agency of design no longer hinges only on the object but also on its evocation of
meaning and effect.
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Interestingly, it often seems difficult for the discipline of design history to go beyond the
concrete objects, that is, to incorporate newer design types such as interaction design,
corporate design, branding, service design, and conceptual design. It may seem that
some of the art history heritage, reflected in the drive to detect some kind of (stylistic)
development in the objects, continues to affect design history: If one has to go beyond the
object, the stricter discipline of design history must be left behind and perhaps reframed
and renamed, e.g. as Design Culture (cf. Julier 2008). Nevertheless, what remains as an
important heritage of design history is its ability to reflect design: to look not only at
changing agencies but also at the different conceptions of agency in design.

Cultural analysis: asking about relevant contexts
As complexity (or, rather, the perceived complexity) in design has increased, a series of
attempts have been made to describe design analytically in its relation to and dialogue
with its surroundings. In a tentative, non-unifying way, I propose cultural analysis as a
label for this interest in the context of design; however, it should be noted that this entry to
investigating and understanding design has many origins and methodological approaches.
First, much cultural analysis does not have design as its prime subject but is instead
interested in broad cultural phenomena such as subculture, mass-consumption and
cultural representation (cf. Hall, 1997; Hebdige, 1979). Much cultural analysis speaks
primarily about products and objects, while the topic of ‘design’ as a specific mode of
objects is addressed as a secondary topic of interest.
Further, much cultural analysis derives from various sociologically informed traditions
such as the British discipline of Cultural Studies (Hall and Hebdige) or studies in Material
Culture as ways of looking at how social meaning evolves, not only in discourse but also
through objects and people’s engagement with them (cf. Attfield, 2000; Dant, 1999; Miller,
1987). Regardless of origin and scope, these cultural approaches are relevant for a
humanist, interpretive engagement with design. They either are – or may, in a further
reflection, be made – reflective of design, what design is, and the contexts of design.
Examples are legion; I will point to three different but overlapping approaches: Dick
Hebdige’s investigation of parameters of production, mediation, and consumption in
relation to the Italian motor scooter, Paul du Gay et al.’s analysis of the Sony Walkman,
and Guy Julier’s concept of design culture. They can all be related to a tradition of social
sciences (which they also see themselves in relation to), as they investigate elements of
the social world. However, I will also embed them in the context of the humanities due to
their central element of interpretation in an attempt to grasp the various contexts of design.
1) The cornerstone in Dick Hebdige’s investigation of the Italian motor scooter is the
ambition to create a comprehensive cultural analysis of specific objects (which, in addition,
have a relation to subculture). His question is how we can “hope to provide a
comprehensive and unified account of all the multiple values and meanings which
accumulate around a single object over time, the different symbolic and instrumental
functions it can serve for different groups of users separated by geographical, temporal
and cultural location” (Hebdige, 1988, p. 80). His answer is that it can be done by
separating out different moment of the analysis in production, mediation, and consumption.
In Hebdige’s view, these three moments have “cultural significance” (p. 81) in relation to
use, meaning, and valuation of the objects in focus. In this analysis, Hebdige is not
interested in design as such, but he continuously reflects on the role that the actual design
of the objects play in the various contexts of production, mediation, and consumption that
affect the object.
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2) While Hebdige proposes a framework for understanding a concrete phenomenon in
Western societies (specifically why the sub-cultural group the Mods used Italian scooters
in their sub-cultural positioning – what was the meaning potential in the objects that the
Mods were able to relate to?), the methodological case study Doing Cultural Studies. The
Story of the Sony Walkman (du Gay et al., 1997), takes the ambition of cultural analysis
further. It introduces the notion of a whole “circuit of culture” of production, consumption,
representation, identity, and regulation, each affecting the other, and all of them
contributing to the overall production of cultural meaning. A basic assumption is that
products in themselves do not contain a meaning, but that meaning is being created
through the interaction and intersection of the different elements of the cultural circuit and
thus, in this process, attributed to the product. By being inserted into the circuit of culture –
and investigated through its elements – the product becomes a “medium of modern
culture” and a “cultural artefact” (p. 2) with symbolic meaning. Thus, in the scope of this
analysis, which deals mainly with cultural meaning and addresses design as a secondary
topic, to design is to inscribe products with cultural meaning:
“So, in addition to creating artefacts with a specific function, designers are also in
the game of making those artefacts meaningful. In other words, design produces
meaning through encoding artefacts with symbolic significance; it gives functional
artefacts a symbolic form” (p. 62).
The question of cultural meaning in products is not just relevant in relation to consumption
(where people can inscribe new meanings in things and relate them to their various social
contexts), but even more in relation to production, where the big question is how to design
products with a high or specific degree of encoded, cultural meaning based on the
constituents of the cultural processes that surround and attribute meaning to design.
3) Design and the culture in and of design constitute the prime focus of Guy Julier’s
approach in The Culture of Design (Julier, 2008). Here, he introduces the concept of
design culture, both as an object for study and as a discipline (written with capitals,
Design Culture). In a recent formulation, “Design Culture” is seen as “the study of how
design functions in all its manifestations economically, politically, socially and culturally”
(Julier, 2013). In the cultural formulation of design, Julier looks, on the one hand, at the
actual design and its ‘objects’, ‘spaces,’ and ‘images,’ while considering, on the other
hand, contextual factors such as ‘production’, ‘designer,’ and ‘consumption.’ Thus, he
states that it “is the interaction and intersection of these domains and their interactions
with designed artefacts that is of prime interest to the study of design culture” (Julier, 2008,
p. 13). Interestingly, Julier sees the designer as a contextual factor of design; this is not
because the designer is not inherent to design, but because there is a series of ideologies
and value systems surrounding designers and design.
With his notion of design culture, Julier creates a dual framework of examining design and
its determining contexts and discourses. In sum, as an “object of study,” design culture
“includes both the material and immaterial aspects of everyday life. On one level it is
articulated through images, words, forms and spaces. But at another it engages
discourses, actions, beliefs, structures and relationships” (Julier, 2008, p. 7). In this dual
perspective lies a central interpretive task of defining meaningful contexts for design while
also relating these contexts to actual objects of design.
So, the question that these approaches raise is, What are the relevant contexts for design,
how are they formulated and stated, and how do they affect the understanding and
investigation of actual design objects and design solutions? How is design created as
cultural objects or entities of meaning – and how are they received and appropriated as
such? What role do production and designers play for consumption, and, vice versa, how
do processes of consumption affect production? A brief example may serve as illustration.
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Figure 2: fritz-kola ad, 2013.
The German, Hamburg-based soft drink company fritz-kola may illustrate how cultural
meaning enters concerns of design, and how what is conceived as design is subject to
change (figure 2). On a fast-moving consumer good market with a high degree of
differentiation, the company aims at offering a product that defines itself through strong
values due to its high content of caffeine: “for long nights” (für lange Nächte) in relation to
sexual situations, and stating that “doing coke is so 80s” (koksen ist achtziger). Further,
fritz-kola has aimed at a subversive branding strategy to become a counter-brand in
relation to the market-leading brands. In its market relations, fritz-kola aims not to reflect
an existing cultural practice but to create a new practice of being simultaneously cool and
subversive. Thus, the company seeks to define the cultural contexts that should
accompany its products (see Folkmann & Lorentzen 2014). Thus, a dual strategy evolves
in relation to the cultural contexts of the products: On the one hand, the company targets
existing groups on the market, and on the other hand, it seeks to create a new perception
of the market in a strategy of “refining and controlling the flows and patterns of meaning
which pass from production to consumption” (Julier, 2008, p. 73).
Ultimately, the frame of the cultural context is not given but constructed, and as such it
must be investigated through interpretive analysis.

Design philosophy: asking for meaning constituents
Design philosophy is a fairly new branch of design theory, even if philosophical
approaches to design have been a part of the field for some 20 years; here, the texts by
Richard Buchanan mark an important starting point. In my conception, design philosophy
deals with fundamental questions of what design is, what its constituents are, and what it
is for. Since the beginning of the 2000s, a variety of approaches have contributed to the
discussion about design; it has been raised through perspectives of analytical philosophy
(Galle, 2008, 2011), the philosophy of technology (Verbeek, 2005; Vermaas et al., 2009),
through a philosophical investigation of use and action in relation to design and material
culture (Dorschel, 2003; Preston, 2012), and through the theory of phenomenology
addressing questions of experience, where design is seen a vehicle for enabling, creating,
and mediating conditions of experience (Folkmann, 2013; Vial, 2010). Further, the
publication of the journal Design Philosophy Papers (2003-) may be seen in this context.
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I will point out three parts of design philosophy that all raise important questions about
meaning constituents in design: aesthetics (as a question of sensual-conceptual meaning
components in design), ontology (what design is – and what it is as agency), and
phenomenology (the question of design creates the constituents of human experience).
1) Aesthetics is an aspect of design that has long been claimed to constitute a central part
of design but which has not been fully theorized. Only recently have we seen the “first full
treatment of design in the field of philosophical aesthetics” with the release of the book
The Aesthetics of Design (Forsey, 2013). Roughly put, the question of aesthetics can be
addressed from two points of view: philosophy and design. Forsey’s book is an example
of the first approach; philosophers have made the move from a general concept of
philosophical aesthetics towards the field of design, which has been seen as a quasiartistic medium employing artistic means but also as a medium different from art, e.g. in
its basic element of functionality (see Steinbrenner & Nida-Rümelin, 2010). The second
approach has been more tentative, perhaps due to the differences in discourse between
the field of design (and design practice) and philosophical aesthetics. But with a glance to
newer aesthetic theory (Böhme, 2001 & 2013; Shusterman, 2000; Seel, 2000 & 2007), I
will point to the aspect of sensual and conceptual meaning components in design as
central for a ‘design aesthetics’ that may illuminate the sensually effective elements of
design (the Greek aisthetá meaning “that which can be sensed”), how design objects
relate to their idea or meaning content (which is a theme in art-oriented aesthetic theory,
e.g. Adorno, 1970), and, ultimately, how sensual and conceptual meaning content relate
to one another (cf. Folkmann, 2010).
2) Next, in relation to the question of the ontology of design, I will point primarily to the
wide scope of the question, which goes to the core of what design is. The question may
address the role of design (as method, objects, and phenomenon) in the modern world.
On this point, the role of the artificial has played a prominent role in the debate, from
Herbert Simon’s statements about design as the science of the artificial (Simon, 1996) to
Buchanan’s labeling of design as a “liberal art of technological culture” that creates new
modes of the artificial in human experience (see above) or Bruno Latour’s claim that
“being is design”. In Latour’s argument, design is “nothing foundational,” and in fact, it is
quite the opposite: Design changes and remediates what exists, which also enables it to
enter the “inner definitions of things” and make them open to improvement and change
(Latour, 2008). To follow Latour, design gives shape to human existence through
environments and artificiality in “everything from chairs to climates”; thus his Heideggerian
phrase in German, Dasein ist design, being is design. At the same time, to him, design is
less a “matter of fact” than a “matter of concern,” where the objects of design are open to
interpretation and open in meaning and, hence, open to new potential directions of
meaning. With this, Latour points to an apparent paradox: Design is a medium for an
immanent transcendence in the sense that it can be a medium of and a search for change
and the transcending element of the possible without leaving the immanent sphere of
reality.
Hence, a reflection of design ontology does not just address question of objects or things
or the fundamental question of what design is; it also examines how design constitutes a
mode of reality that is capable of affecting reality and changing our perception of it.
3) Finally, design phenomenology may designate an approach to design with the focus on
how design, in its many types appearance and its creation of the tactile and visual
surfaces of the modern world, affects and structures experience. In relation to this, a
versatile interest in the role of objects has emerged in the recent years; Actor-Network
Theory has claimed objects to possess active agency in networks with humans, e.g. in
guiding behavior (cf. Latour, 2005), and Material Culture Studies have pointed to the
steering role of the “material environment” with regard to the “development of social forms”
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(Dant 1999, p. 12). These positions see themselves as part of the social sciences; in my
view, the question of the nature of experience plays a pivotal role for the humanities,
regardless which scientific traditions is providing the answers. Further, in a reversal of the
interest in the human subject in classic phenomenology, the philosopher Peter-Paul
Verbeek speaks of post-phenomenology as a way of pointing to and acknowledging the
role of the object in shaping the conditions of experience: “Things – and in our current
culture especially technological artifacts – mediate how human beings are present in their
world and how the world is present to them […]” (Verbeek, 2005, p. 235).
Still, we can look at the impact of design on the conditions of experience: We can look at
how we design things, and how we are designed by the things we design. This dual
perspective is suggested by Prasad Boradkar when he states that the title of his book
Designing Things “refers to a reciprocity of agency and an ambiguity of design’s locus of
action. People and things configure each other” (Boradkar, 2010, p. 4). Further, the
philosopher Stéphane Vial has proposed that we examine the effects of design in the
context of experience and thus look at design as more of an event than a being, more of
an impact than a thing, and more of an incidence than a property (Vial, 2010, p. 55-56).
The effects of design contribute to the creation of the space of experience, which is
mediated and structured by the actual objects of design. In his recent book L’être et
l’écran, ‘being and the screen’, Vial looks at the changes in our structures of perception
due to new digital media that, e.g., offer spaces of virtual perception (Vial, 2013).
To apply a phenomenological approach to design is to focus at the dual question of how
design, as a medium of meaning formation, both relates to and possibly changes the
constituents of experience.

Conclusion
To be informed about the questions in design and the debates that may arise from these
questions also implies knowing how these questions can be framed. In this paper, the
proposal has been that we can benefit from the framework of the humanities as we
formulate questions regarding agency, contexts, and meaning constituents and thus ask
questions about the what, how, and why of design.
In addition, an interpretive framework such as this one may be employed in design
criticism with the ambition of looking at the aims and scope of design. Often, design is
regarded optimistically as a device of progression for the common good; on this point,
Herbert Simon lurks in the background with his notion of design as a means of devising
“courses of action aimed at changing existing situations into preferred ones” (Simon 1996,
111). This view of design is, however, not non-biased but ultimately reflects a Modernist
ideology of progression. On this point, approaches from the humanities offer tools for
casting a critical perspective on design, also on the Modernist ideology of progression.
Thus, our focus should not be only to ask what the questions of design might be; instead
we should also critically reflect the foundational ground of the questions that it seems
urgent to search for formulations for in our present time and, ultimately, to find possible
answers for.
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Design and the Projecting of the New

Mads Nygaard Folkmann, University of Southern Denmark

Abstract
The paper is a theoretical contribution to the discussion of projection in design and is,
beyond the paper, a part of a larger discussion of meaning creation in design. The paper
discusses the paradoxical situation in projecting the new and unknown as all projection
necessarily is bound to a starting point in the given. Nevertheless, design offers a series
of methods for projecting. The paper proposes five models in design that have attempted
at organizing experience in a new way and aimed at offering a projection into a future with
a concrete starting point and an abstract intention of carrying out an open exploration of
the possible. These are selected due to their potential for evoking something previously
unknown: (1) an exploration of design with artistic means, (2) an investigation of the
potential of form, (3) the possibilities of experimentation, (4) the role of scenarios, and (5)
the challenge of digital technology. In the discussion, a series of dichotomies are
employed, known versus unknown and closure versus openness, and related to questions
of linearity of prediction/anticipation on the one hand and the question of disrupting the
linearity on the other hand. In connecting the real and the speculative, design is a central
medium for future-oriented projection.

Keywords
Projection; design history; scenarios; experimentation; digital technology

Introduction
Design is often seen in a progressive perspective as a means of imagining some kind of
future state, e.g. in the image of something to be ‘preferred’ (cf. Simon, 1996). Foremost,
however, the question is how an act of projection towards a future and towards the new
can be made. We may ask not only how design enables possibility (and thus unfolds a
wide field of meaning), but also how design can be attributed with a direction, a logic of
projection in the balance with the act of making possible.
This paper is an excerpt of a larger work (Folkmann, 2013) but looks in this context into
the dynamics of projecting toward the new and on concrete strategies in design doing this.
First, I will discuss how to project and provide the projection with a direction when all kinds
of projections base on the paradox that we cannot find the new and unknown on the basis
of something known. Next, I will discuss a variety of strategies in design to engage with
the unknown, (1) artistic exploration, (2) the potential of form, (3) experimentation, (4) the
use of scenarios, and (5) digital technology.

The Direction of the New
Conceiving of the future in an act of projection does imply an inherent paradox. How can
we think of the new in the future in radical new terms if our starting point is the
prerequisites of the given? That is also the paradox of imagination: How can we imagine
something new if the process of imagination is bound to empirical material? And,
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conversely, if we seek the radically new, as in a transfiguration of the given, how can we
then “think of a direction or a trajectory without being able to anticipate a destination?”
(Grosz, 1999, p. 19).
Design, however, often aims at anticipating a destination (e.g., by offering a solution to a
problem), but the problem may be an element of fixation, as pointed out, for example, by
Cross (2007), if the goal becomes too deterministic. Thus, we must avoid determinism
and can aim at “direction without destination, movement without prediction” (Grosz 1999,
19), but we can also ask how we may keep the mind open to the entirely new, unexpected,
and unpredicted without losing our sense of direction. Hence the challenge is to do both:
keep the possible open and maintain a direction.
On this point it is vital to differentiate projection from prescription. Whereas prescription is
normative in goal and process, projection may contain direction but is open-ended in its
search for expression. On this point, Victor Margolin (2007) has made an important
distinction between predictive and prescriptive future scenarios where a “predictive
scenario is based on what could happen” and involved in “gathering data and organizing it
into patterns that make reflection on future possibilities more plausible”; in contrast,
“prescriptive scenarios embody strongly articulated visions of what should happen” (p. 5–
6). In his discussion of how design may contribute to the construction of its audience, Carl
DiSalvo sets Margolin’s concept of prediction in relation to a “tactic of projection” with
“proficient use of design to express the range and complexity of possible consequences in
an accessible and compelling manner” (2009, p. 53). We can point to two central
elements of the tactics of projection. First, it is not marked by closure in trying to predict
how things should be in the future. And, second, the open-ended search for the possible
in design is led by an “activity of making apparent,” plausible, and persuasive (p. 55) by
the ability of design to evoke concrete representations and suppositions of the possible.
But how can we program the direction if we do not know even what possibilities will arise
and where we should search for them? This is, consequently, a matter of formulating the
search for a direction in the realm of the known versus the unknown: The closer the
possible gets to the known, the easier it is to program the direction toward it (as when the
framework for the design process is clearly stated, for example, as the creation of a new
chair), and the more the possible reaches out to something not yet known, the more
contingent it becomes. Of course, the division between known and unknown is never
clear-cut, as it also is a matter of defining frameworks for what is known and what is not.
In most cases, elements of both the known and the unknown will be present, as will
strategies of programming and contingency.
Often certain properties will be known, for example, the category of the object or product
(e.g., furniture design or a toothbrush), and explorative strategies will be employed in
order to find what initially is outside the property of the known, that is, to try to formulate
progressive approaches for seeking the contingent and the possible findings it offers. That
may occur as a strategy for seeking the new in the experimental exploration of details or
in the active reframing of the problem spaces, where the frame of reference may be
displaced. For example, developing a new toothbrush may be not so much about
combining different materials in a new way but more about transposing to a framework for
posing questions, that is, asking new questions about the culture of mouth hygiene.

1004

In her discussion of how to obtain the new and move beyond the paradox of searching for
something not yet known, Elisabeth Grosz, with inspiration from Henri Bergson and Gilles
Deleuze, proposes two different models for conceiving the new: that of the “possible” in
relation to the real and of the “virtual” in relation to the actual. For Grosz, the possible
stands in a position of identity and resemblance to the real, which in its act of realization
limits the sphere of the possible. According to this perspective, the possible is bound to
the real, and consequently, it cannot not produce anything new that transcends the given.
Where the “possible is regarded as a mode of anticipatory resemblance of the real,” by
contrast, “the virtual never resembles the real that it actualizes” (Grosz, 1999, p. 27).
Grosz’s statement is clear: “While the concept of the possible doubles that of the real, the
virtual is the real of genuine production, innovation, and creativity. It is only actualization
that engenders the new” (p. 27).
Grosz points to two different ways of conceiving the possible in relation to the given. The
first is given through the basic structural condition of possibility: that it relates to something,
the real, in the same manner that new design is always based on existing material. The
second way points to the pure transfiguring potential of the possible: It is a pure potential
of possibility that differs from the real but in principle can be actualized any time.
These two models need not be combined in a perfect synthesis, but together they point to
the paradox of formulating a logic of projecting: On the one hand, projecting should point
in the direction of something in order not to lose its direction, while on the other hand, it
should not be limited by the constraints of the existing in its search for the entirely new if
the goal is radical innovation. In the following, I will describe a series of approaches to
investigating how projecting might operate. I will reach back into design history in order to
find paradigmatic models of creating figurations through design.

Models of Projection
I will describe a series of models of design aimed at creating new paradigms of
experience, and they are selected due to their potential for evoking something previously
unknown even if they are not similar in extension or character. I move back into design
history and point out some exemplary turns and illustrative products that have all
attempted to organize experience in a new way and aimed at offering a projection into a
future with a concrete starting point and an abstract intention of carrying out an open
exploration of the possible. Here, projection has been engaged in its potential to point in
new directions and thus effect shifts of paradigm in experience. As a concluding element, I
point to digital technology which has proven to offer radical challenges to design.
I point to five models: (1) an exploration of design with artistic means, (2) an investigation
of the potential of form, (3) the possibilities of experimentation, (4) the role of scenarios,
and (5) the challenge of digital technology. The purpose of the following is not to offer an
alternative selection of the overwhelming material of design history, even if historical
studies will only gain in importance in the future, as historical material can offer a central
source of understanding how we arrived at the existing situation and, further, how we
project ourselves into the future. My aim is to employ a series of dichotomies, known
versus unknown and closure versus openness, and relate them to questions of linearity of
prediction/anticipation on the one hand and the question of disrupting the linearity on the
other hand. Thus, my goal is to outline several models of approaches to projection and the
conception of experience through design.
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The Role of Artistic Means
Even in its early history, design was conceived as a discipline influenced by artistic
approaches; a good example of this is the English arts and crafts movement, which
reacted to the growing industrialization in the late nineteenth century and claimed the
importance of traditional handicraft and the skilled artist. But even more explicitly, the role
of the artistic came to expression and debate in the Bauhaus school in Germany (1919–
1925 in Weimar, 1925–1932 in Dessau, 1932–1933 in Berlin). Bauhaus initiated a
modernist, progressive search for a new order of things with an implicit, linearly conceived
anticipation of a new state of being; the means and methods often employed by the staff
and students at Bauhaus were frequently characterized by a disruptive and often open
exploration of and by artistic means, for example, in the studies of color, forms, and
movement conducted by Johannes Itten, Wassily Kandinsky, and László Moholy-Nagy,
among others. Hence, Bauhaus was situated in a paradox that was both productive (and
influential in terms of artistic exploration) and limiting (as the paradox could not be
resolved). Bauhaus, or at least a part of it, aimed at developing a new expression of form
that should both reflect contemporary industrial culture and, on a concrete level, be
realizable in industrial production, but the artistic base and bias of the exploration of this
new language of form was often in contrast and even in contradiction to the requirements
of modern industrial production.
One example of this is the lamp WG24, which Wilhelm Wagenfeld designed with Karl J.
Jucker in 1924. With its clear, geometrical forms, its use of the modern materials of glass
and steel, and its transparency of structure and assembly, it was conceived as a direct
reflection of industrial aesthetics. And through this tight connection of expression and
culture, the lamp was almost deliberately designed to be an iconic reflection of its time.
But from the outset, the lamp was impossible to manufacture industrially. It requires
handicraft and precision in the glasswork and in the assembly. The lamp reflects industrial
culture but does not match its means of production. In this respect, Bauhaus and the
WG24 express a central paradox of design that has been with us ever since: the paradox
of artistic ambition of form and expression on the one hand and the requirements of
industrial production and mass manufacturing on the other hand.
In relation to the discussion of direction, this represents a complication of means and goal.
Apparently the goal is known, although it is vaguely stated—the improvement of
contemporary and future culture by means of a new culture of design—while the means,
in their artistic constitution as being under constant development, are situated in the realm
of the unknown. However, just as the means are blurry, the goal becomes blurry too.
There might be a stated formulation of vision and a sense of direction, but the vision may
move out of sight if the means are only barely capable of realizing the vision (in focusing
the unknown) and actualizing it. Thus, when the employment of artistic devices entails an
open exploration of previous unknown modes of expression, these may not be the
obedient servants of the desire to reach a goal; instead, they may lead the process astray
or even disrupt the expression of the goal. In this sense, the distance was too distant from
the formulation of the first Bauhaus manifesto in 1919 by Walter Gropius with its claim of
architecture as the end goal of all creative endeavor, resulting in “the new building of the
future” (Gropius, 1919), to the disparate workings of the school, until it was closed by the
Nazis in 1933.

The Potential of Form
Louis Sullivan’s credo of “form following function” has been a central dogma of design,
describing form as emerging from function as its pure and logical consequence. The credo
has often been understood as the submission of form under function, but in Sullivan’s
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conception, the point was that function and form are organically interconnected and parts
of the same unit of expressing the spirit of the modern times. By contrast, matters of form
have also been articulated as relatively independent of the question of function. In
particular, this is expressed in the tendency toward styling in design, that is, when the
inner functional component of the product is considered a premise of the design, whereby
the product in question can differentiate itself from other products only by means of “outer”
appearance. This is indeed a factor for design objects that strive for visual appeal in a
competitive market. An early and essential example of this is the trend of American
streamlined design, which was propagated by Raymond Loewy among others. In the
design of logos and products for the world of growing consumption, such as toasters,
campers, and cars, the claim was the prerogative of sensuous, appealing form in a
combination of organic shapes and inspiration from the aesthetics of the industrial world,
for example, in the use of the principles of aerodynamics.
As a tendency, the dominance of form contains a clear statement of the means of design,
which are to increase their emphasis on parameters of beauty and appearance.
Likewise, the goal remains embedded in the same ambition of making things better at the
small scale of the product. With a keen awareness of the role of a catchy statement for
marketing purposes, Loewy said, for example, “I can claim to have made the daily life of
the twentieth century more beautiful”; and further, “Design, vitalized and simplified, will
make the comforts of civilized life available to an ever-increasing number of Americans.”.
Thus, it may be that a design trend such as the streamlined design did not have a farreaching projection as in a concept of a utopia, but it did provide a clear sense of direction
in its exploration of the form language that reflected the modern age. On the level of form
and the concrete product, it thus explored the possibilities of experience based on the
conditions of modern life. Based on the concrete and properties of the known (e.g., a
toaster) and thus not the abstract of a vision residing in the unknown (e.g., a reversal of
consumer culture), it sought to employ form as a means of framing experience, that is, of
enabling new kinds of connection of sensual material (in the expression of form) and
conceptual meaning (in improving comfort and furthering the good life). Thus, working with
form can be a driver for direction; it takes its starting point in a steady line of anticipation
and prediction, as the desired solution is known in advance (e.g., an improved toaster);
however, it may suddenly prove to have an additional disruptive effect if the expression of
form radically challenges the customary appearance of things and, hence, their ability to fit
into the realm of experience. Working with the outer appearance of form can suddenly
lead in new directions and evoke new modes of experiencing the surroundings.

Experimentation
Experimental strategies in design play an important role in the development of design.
In this context, I mean experimental in the sense of design objects and design solutions
that are not primarily aimed at problem solution or seek to apply to a market but
investigate their own properties, that is, in what way they constitute design and what
design is. Among other examples, this approach is found in the critical design movement
and designers whose designs explore the ontology of design more than they aim at
problem solving. In design history, however, the employment of means of design in an
experimental setting reaches back to movements in the 1960s, such as the Italian
antidesign and radical design movements.
Consequently, experimental design is not necessarily in demand in industry, where the
focus is often on solving a problem and arriving at a solution that can be converted into a
product. Often, then, experiments take place outside industry: in schools or galleries and
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in the work of independent designers. Reasonably, the question can also be asked why
design should be experimental in its setting and questioning of things, and whether it
should perhaps just stick to its heritage of being applied art, that is, a way of employing
artistic means for a certain purpose. Indeed, should design not just be employed as a
means of creating the best possible solutions to the problems we are able to find and
state? And, consequently, should we not leave it to art, that is, the “nonapplied” or
“beautiful” arts (as in the classical tradition of les beaux arts), to pose the essential
questions about the being of things? The case is, however, that not only is there an
interface between design and art in the multiple phenomena of “designart” or “crossovers,”
where the zones of the purposeful and the purposeless interact to produce new art objects
attributed with a function or new design objects that explore the means and form language
of design but which would hardly stand the test of use.
Even more important, the self-questioning of design in design experiments is vital for the
development of design: Design experiments posit that design is not only a means of
reaching a goal, that is, solving the properly stated problem. In fact, on a fundamental
level, design is a central interface with reality, which lets design structure experience and
provide access to some parts of reality while leaving some elements invisible. To illustrate,
a project like Daniel Rozin’s circle mirror project explores the materialization of immaterial
technology when a large number of small metal plates respond to the input of a digital
camera and image processing, thus producing an analog output with a rough pixelation
that marks the transition from one medium and form of technology to another (Figure 1).

Figure 1: Circles Mirror, 2006, by Daniel Rozin. Nine hundred laminated circle prints,
motors, video camera, control electronics, custom software, microcontroller. Photo: David
Plakke.
Another example is Thomas Thwaites’s design school project of attempting to make a DIY
toaster (Figure 2). Thwaites tried to build a toaster from scratch, including finding the raw
material for all the different components. Thus, the process of designing the toaster both
investigated and displayed the complexity of production as it became clear that even a
seemingly simple product such as a toaster is composed of a large number of complex
materials. Thwaites’s project shows that even a simple product like a toaster is impossible
to design without taking a whole series of cultural prerequisites (e.g., the history of refining
materials and technology) into account. In this way, the DIY toaster makes visible that a
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toaster is not just an object of consumption but also the condensed expression of
development in culture and civilization.

Figure 2: DIY Toaster. Design: Thomas Thwaites. Photo: Daniel Alexander.
Hence, design experimentation reveals and enables reflection on the notion that design, in
terms of both the process of designing and the objects of design, is more than a
transparent device or medium that improves people’s interaction with the world, and that
in itself actually produces and reflects meaning. As design experimentation is explicit
about the level and production of symbolic meaning and the production of it in design, it
reflects how design can be employed in strategies of producing culture, creating meaning,
and schematizing experience: Design experimentation can visibly display the idea that
design objects are media of experience and cultural production. The exploration of design
as a medium in its own right may require the projection in design experimentation to stay
relatively close to the explored medium itself. The exploratory strategy may point to an
environmental or cultural effect (e.g., the electrical radiation or the visualization of
electricity in the Static! project where the wire glows according to the degree of electrical
power, Figure 3), but the experiments often remain limited in impact and bound to the
concrete design object. That is also an advantage of this approach. It begins in the object
(and the way in which it is designed and structured by design), not in an abstract vision. In
this sense, both the means and the goal of the design are open to an exploration into the
realm of the unknown; there is no clear goal setting or any prescribed means.
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Figure 3: Energy as design material. The power aware cord lights up according to the
amount of energy surging through it. The cord is one of the results from the research
project Static! at the Interactive Institute in Sweden. Design: Sara Ilstedt Hjelm.
Consequently, design experimentation does not operate with prediction or anticipation but
with an open logic of searching, which can often produce disruptive results, as did the DIY
toaster. Design experimentation is about investigating the possible of design to the limits
of impossibility, challenging design by pushing it to its border, but doing this on the basis
of the object—as an emergence of possibilities explored in and through the concrete
object.

The Role of Scenarios
A central means in design methodology is to create concrete visualizations of possible
futures. Here, practice-based tools are employed in investigating the emergence of a
becoming future, that is, in stating what the goal could be. In this manner, “Rehearsing the
Future” is the title of a book on the topic (Halse et al., 2010). A range of refined tools has
been developed, including “design labs” and “design spaces,” as places for a controlled
search for the possible or creative techniques for individual and group-based exploration
of possibilities. An example is the construction of scenarios for expressing in a concrete
form what a given number of possible futures might look like, as Ezio Manzini attempted
with his concept of design-oriented scenarios (DOS), in an effort to render visions
concrete, probable, and, hence, open to reflection and discussion (Manzini, 2003). Thus,
the scenario has strength of visualization, employing design as a tool of world construction
and a means of social engagement. The scenario is aimed at sparking debate and
engaging people when they encounter possible versions of a given condition or place.
Scenarios are, in the words of Wolfgang Jonas (2001), “images of possible, probable, or
preferable futures or futures to be avoided, and sometimes comprise the steps to achieve
them” (p. 76). In Grosz’s terms, however, this kind of approach could never foster new
knowledge, as it configures, constructs, and stipulates on the basis of known elements.
Still, it is an important tool for obtaining new versions of the real and, with Grosz’s
concepts, being driven further in the direction of achieving something entirely new.
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In the historical inventory of approaches to design methods, Otl Aicher has challenged the
role and character of projection in trying to make its goal open to possibilities while at the
same time keeping the means concrete. In what I will call a progressive phenomenology,
Aicher sees design as a means whereby the human subject not only experiences the
world (hence, the classic theme of phenomenology) but also seeks to create the world, to
project, zu entwerfen. By designating a zone that is free from outside influences, the
human subject is defined as the starting point for creation through projective cognition.
Aicher speaks of creative making as an unfolding of the subject and as “the extension of
the subject into the self-organized world” (1991a, p. 190-191).
Aicher explores the potential of the interaction, that is, what happens when designing and
projecting are activated. Aicher balances on the cutting edge of accepting the world as it is
and assuming, with regard to the artificiality of the modern world, that “the world that we
live in is the world as we made it” (p. 185). Projecting means that the world is open to
intervention, which means taking responsibility for the way in which things function and
evolve. According to Aicher, design is a cultural and reflective activity that functions as a
medium for raising “fundamental questions of human existence” within the modern,
“artificial world” (1991b, p. 75).
Aicher’s projective tool is the model as a way to devise an openness toward the world, as
it provides access to reality through its constructive approach. To project is to open up
“new spaces of thinking”; to use the model is to focus the openness and give it direction
but still keep open the scope of possibility. The model states an open-ended hypothesis,
which is the opposite of asserting an idea of finalized truth and of stating scenarios with a
determinate extension. Thus, the model differs from the hypothesis based on presumption
as in the building of the scenario. Through the model and its projecting, a new space of
the possible comes into being; we “transgress the limits of the given world in order to
reach new possibilities” (Aicher 1991b, p. 29). This implies an experimental process,
where the feedback mechanism of trial and error is important. He points to design as a
process of constant “comparisons and corrections,” as projective thinking that “throws
itself into the unknown” (p. 28). Aicher prefers the concept of steering over planning as a
design methodology. Making plans means deploying an instrumental and abstract logic of
principles that misses the dynamics of reality; using a strategy of steering means using
“thinking with feedback” based on “observant testing,” sticking to the immediate (p. 138),
learning from feedback, and constituting a free space in the making. Furthermore, Aicher
notes that thinking in the sense of grasping (be-greifen) something is always a physical
act, where the hands are used as an active medium (p. 24). Aicher thus demonstrates
how the classic virtues of design, imagining through visualization, for example, in drawing
and shaping mock-ups, can be conceived within a larger framework of a philosophically
founded phenomenology of projecting through design.
Despite the historical bias of an optimist-modernist tendency, Aicher contributes to the
discussion of how to attribute direction to projection when the horizon of possibilities is to
be kept open all the way through the act of projecting.

Digital Technology
Modern technology has been a driver of design and, conversely, design has indicated new
directions for technology. Design and technology are inextricably interwoven, even to a
degree where design can be regarded as a contemporary art of technology (Buchanan
1992), that is, as a mediator and translator between culture and technology and, hence,
as a generator of a new culture of technology.
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In this context, I focus on the microchip as a paradigmatic example of technology
influencing the conception of design, what can be made possible through design, and how
design objects make new solutions possible. Microchips are, in the words of Gert Selle,
“the fundamental design of our age” (2007, p. 215). The radical aspect of the microchip
lies primarily in its size. First, its digital technology has revolutionized the handling of
information; the limit has not yet been reached in terms of how much information (in the
form of bit streams) can be processed by a microchip. Second, the microchip, as reflected
in its name, has obtained this in a process of miniaturization; it marks the “cultural fracture
of materiality and immateriality” (p. 214). The chip has not yet disappeared, however; it
still has a physical extension, and there is of course a physical limit to the smallness of its
scale. But it has decreased in size to a point where microchips can be incorporated
virtually everywhere. As a result, more and more products employ electronic technology to
a degree where we can speak of ubiquitous computing. The microchip has played a
leading role in producing a new culture of design that is characterized by anonymous,
technical products (and thus producing the direct opposite of a culture of a cult of the
designer) and mysterious black box design, where the driver of development is
transposed from the outside (of form) to the inside (of capacity of information). Selle
claims that the microchip becomes “the new thing of wonder that completely performs its
job in hiding. The potency of design that is attributed to it is defined by the changes of the
life world that it effectuates” (p. 214). Of course, a microchip will always be only a small
component in a larger, more complex entity of design, but by enabling information
processing, it carries with it a tendency toward creating new possibilities and organizing
knowledge in new ways.
The means of the microchip is known—miniaturization and information processing at an
increasingly high speed—but the goal has been more unclear. On the one hand, the
development of the microchip has been driven by the ambition of incorporating it in new
versions of existing products; on the other hand, the employment of the microchip has
often been disruptive in terms of leading to new types of products and to unexpected uses
with far-reaching implications. For example, before 2003, it could hardly be imagined how
full-tone sound production could be made electronically possible in tiny electronic devices;
even the pocket computer in the form of smart phones was hard to imagine before the
introduction of the product type in 2007. In the same vein, the radiofrequency ID chip has
made possible incorporating information tags in many types of products (and even in
animals). As a model of projecting a new mode of experience, the microchip describes the
tendency of the seemingly small and insignificant detail with a huge impact.
The microchip is a central device in structuring the interfaces with which we meet the
world and which influence the conditions of experience. Thus, interface should be
understood not only in terms of designed surfaces (on screens, in computers, in 3D) for
our meeting with technology (i.e., the discipline of interface design which has, for example,
been described in research into human-compute interaction); interface is a much broader
term that designates the points of contact between us and our designed environment.
What happens is that the increasing use of digital technology in products submits their
scope and impact to a process of devisualization (what you get is far more than what you
see), which is, paradoxically, mediated by visual means (e.g., in a visual interface). This
type of product is in principle limitless in its inner extension.
Furthermore, the digitally operating object can evoke an act of unrealization: it is capable
of creating a new, imaginary model of reality at a distance from the world of physical
realities. Of course, as a product, the object functions within the world of realities; it can be
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marketed as a consumer product like any other product. Conversely, however, this kind of
object has the potential to create new modes of representing and accessing reality. An
example might be the ways in which social relations are established and formulated (and
often purposely distorted) through social digital platforms like Facebook and Twitter. Of
course, material objects with a limited outer extension may also involve a complex
communication of imaginary meaning, but digital objects expand the dimension of
imaginary meaning by virtue and means of their inner potential of creating new models or
representations of reality. Still, the effects of digital objects are far from William Gibson’s
dystopian vision of humans with technological implants that generate far-reaching
expansions of consciousness in integration with a wider network of consciousness, as
described in his 1984 breakthrough novel Neuromancer (where Gibson not only
anticipated the Internet but also invented the concept of cyberspace). But on a structural
level, the effect is similar: we meet a part of the world through digital technology, and with
its expanded internal extension, it has a vast influence on the way we meet the world, that
is, how experience is enabled, structured, and staged.

Conclusion
We cannot with any certainty predict or project the future but we can engage in design in
order look for ways of projecting and entering the future. In this regard, design is special,
not only for projecting the new but also for methodologies in doing this.
In its dynamic engagement in the real and the non-real, in the world of the realities and
the imaginary, in technology and the arts, in problem solving and in problem searching, in
bound contexts and in visual-tactile speculation, design is a central means of the modern
culture to search for a progressive engagement with the future, that brings with it the past,
takes its starting point in the present but ultimately searches for the not-yet-given of the
future.
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Abstract
There is an emerging set of needs in our post-industrial society that require a contextual
sensitivity and local flexibility that traditional industrial infrastructures seem to lack. As a
response, distributed small-scale forms of production and collaborative services are being
developed, providing the foundations for more resilient and responsive infrastructures.
Using urban freight delivery services as a case, this paper presents a possible approach
to accessing and expressing the back end functioning of a large formal industrial urban
infrastructure in order to make it accessible to bottom-up innovation. The postal service
has been used as a test bed for two small hacking experiments using consumer and do-ityourself (DIY) electronics: a GPS and micro cameras. Data visualization and videos have
been produced in order to materialize and share knowledge about the infrastructure and
its qualities. By tracing its underlying functionalities, we aim to reveal otherwise hidden
opportunities for design intervention that could become the starting point for participatory
design processes aimed at bottom-up innovation in the context of industrial infrastructures.
As such, this project aims at adding to the tools and materials available for such design
practices.

Keywords
Infrastructures; Visualization; Co-Design; Service Design; Critical Practice

Introduction
As societal needs change over time, the structure and infrastructure of our cities have to
evolve to serve new functions. Be it railroads, electricity grids, or mobile communication
networks, such changes in the infrastructure of a city leaves both visible and invisible
traces of the development of what living and working in this city is, and have been, like.
What is less visible in everyday city life, however, is how these changes in the
infrastructure took place and, importantly, what is now needed to evolve them to serve
new needs.
Prevalent processes for developing infrastructures based on policy making, top-down
approaches and standardization criteria evolved as a response to industrialization and the
shift to mass production and consumption. Today, our post-industrial society is developing
a very different set of needs that often require a contextual sensitivity and local flexibility
that traditional industrial infrastructures seem to lack (Bell 1973; Graham & Marvin, 2001;
Hunt, 2005). As a response, distributed small-scale forms of production and collaborative
services are emerging, providing the foundations for more resilient and responsive
infrastructures (Biggs, Ryan, & Wiseman, 2010; Manzini, 2013; Townsend, Maguire,
Liebhold, & Crawford, 2011).
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Participatory design approaches focusing on working ‘in the field’, have developed new
competences and a variety of tools for how to design sustainable and inclusive systems of
product and services, as well as how to support their introduction (Binder et al., 2011;
Koskinen et al., 2011; Manzini et al., 2004). Further, besides designing such new
alternatives, designers have also started to think about how to overcome some of the
scalability and diffusion constraints exerted by the industrial regime they operate within
(Morelli 2007; Sanders & Stappers, 2008; Valtonen, 2010). New cross-fertilizations and
feedback mechanisms between top-down and bottom-up systems might be needed to
support their introduction to avoid systemic rebound effects and continued proliferation of
existing standards (Graham & Marvin, 2001; Johansson, Kisch, & Mirata, 2005; Meadows
& Wright, 2008; Norman, 2009).
To open up industrial infrastructures and make them receptive to bottom-up and social
innovation can be a way to leverage them towards more collaborative and adaptive forms
(Hill, 2012; Ratti & Townsend, 2011). Nevertheless, user-led innovation processes require
transparency – a transparency that existing infrastructures typically do not have. Thus,
certain interventions might be necessary for this to become possible. For instance, there
are now examples of companies that provide people with the information needed to
understand how they work and the material necessary to be creative in order to open up
for co-creation of new concepts (Chesbrough, 2010). Except for interactions at the frontend and at predetermined access points, however, the ways urban infrastructures and
services operate are essentially invisible to most users. Their background functioning is
naturalized and taken for granted (Borgmann, 1987; Bowker & Star, 2000). Further, the
back-end information is privately held and deliberately not accessible for competition and
security reasons. These features make it difficult for people outside these systems to
understand and interpret them without some means to relate.
To open up such infrastructures for re-interpretation and design, we somehow need to
make them visible beyond the access points we currently interact with. To give
infrastructures a presence, to somehow make something expressing their functioning
available for design, is a necessary first step to allow judgment and participation (Dewey,
1954; Hallnäs & Redström, 2002; Nelson & Stolterman, 2003; Suchman, 2012). If we can
give them a more visible and tangible presence, the images of the infrastructure that
emerge can be turned into material for design, and appropriate tools and processes can
be crafted to allow designers and communities to understand existing configurations
(Boehner, Gaver, & Boucher, 2012; Mattelmäki, 2005). Once the material and the tools
have been made present, we can stage participatory processes of experimentation and
fieldwork to understand, design and curate how to re-purpose infrastructures and
rehearse possible future solutions (Halse et al., 2010).
The purpose of this paper is to start looking into what a design practice addressing these
needs might be like. The aim is not to prove a concept or evaluate the quality of the
results, but to start to investigate the role of design in the democratization of large physical
infrastructures. The reason is simple yet important: essentially this is a kind of (industrial)
design current design practice is not really equipped for. In addition to the problematics of
being slightly at odds with our discipline’s industrial roots and heritage, this is a kind of
design where we currently have no material to design with, where we face a diversity of
stakeholders far beyond simple dichotomies between producers and consumers, and
where the entire design process will have to happen in diverse societal contexts rather
than in the far more familiar design studio. The aim of these experiments is to explore the
first stage of this process, namely that of creating the material necessary for any kind of
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design process to begin. Thus, we will look for ways of providing an experience of the
back-end functioning of a delivery service, of identifying what kind of material they can
provide and of evaluating their possible use as design probes in participatory design. As
such, the work reported is only a first step towards a more developed participatory design
process.

Delivery Systems
Being one of the several freight distribution actors in the city, and probably one of the
most accessible, the postal service was selected as a target of our studies. In recent
years concerns about the social, environmental and economical impacts of urban freight
distribution have grown to expose the slow responsiveness to changes of current planning
methods (Lindholm & Behrends, 2012). Despite the higher level of efficiency offered by
single actors and services, their heterogeneity, conflicting and lack of data make shared
holistic solutions to city logistic hard to find and organize (Dablanc, 2007). The postal
infrastructure is part of the global logistic network and shares several features with other
logistic services. This makes it a good case study to understand how to open systems
explicitly set up for top-down control and in service for global economies, repurposing
them to serve the specific needs of cities and local communities.
With its internal innovation protocols and standardized supply services, the postal service
represents a typical example of an industrial infrastructure. As such, it shares many of the
evolution patterns and problems related to naturalization, reductionism, liberalization and
commoditization that have been extensively discussed in literature (Borgmann 1987;
Bowker & Star, 2000; Graham & Marvin, 2001). The derived demand, time and location
criteria at the base of its organization, are also at the root of many consequences of
logistic networks on the urban landscape, such as land consumption and traffic
congestions; splintering of communities and disembodiment of cities (Dablanc, 2007;
Graham & Marvin, 2001; Hesse & Rodrigue, 2004; Lyster, 2012)
Postal systems, like many other global logistic networks, are organized in more or less the
same way everywhere regardless of the city geography, regulations and social context
(Dablanc, 2007; Hesse 2002). Originally designed to serve and meet the primary needs of
supplying diverse communities at long distances, today’s postal services have
incrementally developed more decentralized networks to provide more extensive pick-up
and distribution points to their customers. As part of this proximity strategy, tracking
services showing the different transitions at different delivery stages have been introduced,
e.g. showing when a package moves from a truck to a warehouse. Despite these
transaction points given by online services and front-end interactions, the entire back-end
of the delivery process and its performance are inaccessible from the external user’s
perspective.

Experiments
New mobile technologies and embedded systems could offer cities and companies new
possibilities for involvement and participation in the study and design of their services
(Schaffers, et al., 2012; Von Hippel, 2009. ‘Hacking’ is not only a way to illegally obtain
information but also a source of innovation for companies. A famous example is Lego and
their “Mindstorm”. Once it was hacked, the company recognized the value of opening up
their innovation process as a general strategy to explore new market possibilities
(Chesbrough, 2010). Following this example, Ford is now inviting people to ‘hack’ its cars
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to develop new possible mobility applications (OpenXC, n.d.). The number of examples of
bottom-up and crowd-source services and initiatives involving users in the exploration of
cities through sensors and devices is continuously growing. For instance, participatory
sensing has been used a tool for design of collaborative services and distributed
infrastructures (Burke et al., 2006; Shilton et al., 2008). Augmentations of infrastructures
through small tracking devices have been used to understand the functioning of large
urban infrastructures like waste removal, by enabling the system to produce information it
couldn’t otherwise provide (Offenhuber et al., 2012). Finally, GPS tracking has been used
in a participatory process to reveal the functioning of informal recycling cooperatives and
favour their interoperability with public and private institutions (Offenhuber & Lee, 2012).
In the context of such developments, we have carried out two experiments. The initial
question that triggered them was extremely simple: how to open up an existing system
and understand what happens to parcels from the moment they are shipped to the
moment they are delivered? Not having access to the postal service’s sorting procedures,
datasets about vehicles’ locations or final destinations of mails shipped, we combined two
methods to access and expose their back-end functioning: augmentation and the do-ityourself practice of hacking. This approach has been necessary to be able to follow and
retrieve data about paths and locations of envelopes and parcels from their origins to
destinations; information the system is not providing to end-users.
Augmentation consists in adding information processing and ability to generate data to
objects and systems unable to produce them, providing enhanced possibilities for
experiences and interaction with their users (Kuniavsky, 2010). Hacking can be defined as
a practice aimed at opening a system, accessing it and learning how to master its
functioning and structures (cf. von Busch, 2009). Although hackers sometimes operate
close to what is illegal or even past that border breaking into forbidden or private networks,
hacking can also be a positive, provocative act made in order to build new things, moved
by curiosity and a desire to amplify the interaction with the world, without destructive intent
(Mitchell, 2005). In our case we clearly aim for the latter: the purpose here is to obtain new
perspectives on the existing in order to uncover new design opportunities. For instance, it
was not in the project’s interest to reveal any sensitive information meant to be secret and
secured, but rather to use a kind of hacking to make sense of something that is already
partially visible and available.
We applied this method to the postal service in two experiments that provides information
at two different scales. The first experiment, “From A to B”, used a micro camera to record
and provide an experience of how the sorting process take place within the service’s
buildings and vehicles from the parcel perspective. The second one, “4mails”, use a GPS
tracker to follow, in real time, the delivery paths in the city to identify facilities, locations
and timetables of the infrastructure network. The two experiments took place in two
different European cities. Since it is not in our interest to reveal any data in any way
sensitive to the service provider, the exact locations of the experiments and name of the
service provider are withheld.

From A to B
The first intervention “From A to B” involved installing a small outward facing pinhole
camera inside a cardboard box of 200mm x 230mm x 90 mm. The camera was modified
by adding a high capacity battery and was controlled through the Arduino chip, an opensource hardware platform (Figure 1). The camera was programmed to take a three
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second video snapshot including audio every minute. Additionally, tilt switches acting as
movement sensors had been connected to the camera, ensuring the camera would record
30-second videos any time movement was perceived (under the assumption that the
moments of movement were the most important and interesting of the mailing process).
Light sensors were used to prevent the system from draining battery power and saving
memory when it was not bright enough to record anything. The box was shipped four
times between April and June 2012 from a post office via ordinary mail. The first tree
attempts have been used to properly set up the device. Only the last attempt was
successful and able to record the entire trip and cover the entire door-to-door. This last
delivery took 24 hours

Figure 1: Arduino tilt triggered camera in the box

4Mails
A first attempt at this intervention was made in November 2011. The device was based on
a regular GPS logger with an extra external power supply. However, this solution did not
provide the desired results due to the inability to maintain continuous connection with
satellites. A second test was done using a relatively cheap and off-shelf device, a Garmin
tracker GTU 10, attached to four envelopes. This device is a high-sensitivity GPS (Global
Positioning System) assisted by cell tower triangulation for approximate location (A-GPS).
This is an important feature since envelopes spend most of the time indoors. Finally the
device had a battery life of approximately three days at a position-logging rate of 5
minutes, enough to cover the entire delivery and a real time tracking service via mobile
and desktop computer.
The second experiment took place in February 2012. One by one, the envelopes were
shipped to four different addresses in neighbourhoods located at four cardinal points in
the city. This was done to cover as much as possible the city area and to make them
arrive in different distribution nodes. Mail 1 and 4 have been shipped from mail drop boxes
within the city centre using ordinary mail, while mail 2 and 3 from our university building
via ordinary mail. The GPS logged its location every 5 minutes, offering an accurate detail
of the paths taken by the envelopes and the distances they travelled. The mails have
been shipped one after another and they all arrived at destination with no particular
problem. All the deliveries took between eighteen to twenty-four hours to reach their final
destinations. The data from the logger was retrieved through the Garmin web service.

1019

Unfortunately this service doesn’t allow direct access to the GPS paths files. Once the
envelopes arrived at their destinations, their waypoints and time stamps had to be
transferred manually from the web service into an Excel file and then further into Google
Earth in order to visualize their path (Figure 2).

Figure 2: Data collection of the mails journeys.
To verify the accuracy of the data and paths taken during the deliveries, all waypoints,
distances and timing have been recalculated using Google maps. This procedure allowed
overcoming the discontinuity in signal transmission that affected the GPS devices. Even if
some of the waypoints were missing this procedure confirmed that the information
obtained from the tags was reliable and that the waypoints time stamps was coinciding
with the estimated travel time of Google. Finally, we calculated the shortest paths between
start and destination point and compared them with the actual travelled distances and
delivery time.

Collection and evaluation
The footage recorded in “From A to B” has been edited in a video. Similarly graphic
visualizations and a video of the GPS data have been produced for “4Mails”. Once all the
visualizations had been made, all material was gathered, collectively discussed and
evaluated. We then compared and interpreted the two probes and their material according
the following criteria: the level of engagement they provide and if they provide interesting
content. Specifically, we looked for what kind of information they could provide; what we
could learn about a service back-end, its operation, and how these tools could trigger
reflection and creativity to possibly identify new purposes and services.
Importantly, the goal of the experiments was not to provide an accurate or scientific
analysis of the mail systems and distribution networks, neither was it to present a new
organizational model for this specific service. Rather, we wanted to use this approach to
create a kind of material that can be used in a design process. Indeed, rather than a

1020

precise technical description, we want to explore how to expose the delivery process in a
different way and if such an increased transparency could support actors outside the
infrastructure to generate ideas for new applications and interactions among communities
and distribution networks.

Results
The two experiments provided two different kinds of information. “From A to B” gave us an
insight of the internal mailing process, how it takes place and the work required to ship a
parcel. “4 Mails” instead, provided us an idea of how the distribution network develops and
spread in the city, and its locations and timetables.

From A to B
Through the video, the different stages along the delivery process, from collection and
sorting to distribution, have been revealed to offer an account of how work gets done.
Organization and man-machine interaction becomes accessible, providing a way to
makes sense of a reality ignored by most. We identified twelve stages (Figure 3):
reception at post office (1); storage at the post office (2); transport at the main sorting
centre (3); reception at the sorting centre; sorting (5,6,7); collection (8); loading on truck
(9); distribution (10); transport mode change (11); final delivery. Only four out of these
twelve activities are perceivable by external users and only in two of them users had an
active role: at the beginning and the end.

Figure 3: Analysis of the video footage.
For each of these steps we analysed which activities are carried out by humans, which
ones are fully automated and which ones need both. From the video we could identify ten
people and where they are employed along the process. Six of them were directly
involved in in the delivery of the augmented parcel. Human activities are at the front hand
in the post office (1); in the ware house unloading incoming mail containers with the
assistance of a specific machine (4,5); at the beginning of sorting stage to scan verify the
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readability of addresses and zip-codes (6) and during trucks load and distribution
(9,11,12). The sorting of the parcels before final mailing seems to be the only fully
automated stage (7,8). Interiors and space organization within the sorting centre follows
specific tasks. From the footage we could identify five different environments: post office
and its storage space; storage space at the main sorting centre; sorting area; collection
and loading area. Each space is designed and planned to accommodate a specific
functions within the process and the use of certain machines. Finally we reflected on what
information could be usable for external users or small businesses. Our attention fell on
the storage areas in the post office, at the main warehouse, and in delivery trucks. All
these spaces appear to have potential latent space available (Figure 4).

Figure 4: Latent capacity of delivery trucks and warehouses.

4 Mails
Through the GPS study we have been able to follow the envelopes in real time and to
map the system’s decentralized network. Here again the spatial organization of the
system follows specific functions. Locations of main nodes and sorting facilities in the city
have been identified, offering an idea of how the network is organized, how it operates
and how much space it consumes.!Large collection and sorting centres are connected to
industrial areas and main transport infrastructures, like airports and highways, while
smaller pick-up and distribution points are located in the main neighbourhoods (Figures 56).

Figure 5: Location of main nodes and roads used.
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In the afternoon mails are collected and transported from the drop points to the main
sorting centre. Mail 2 and 3 were collected at 6:00 pm and reached the main sorting
centre 30 minutes later. Mail 1 and 4 were collected earlier in the morning at the university
and travelled all around the campus, presumably to collect all the other mails from
university, before reaching the same destination with an ad hoc service. Mail 1 reached
the main sorting centre at 3:25pm and mail 4 at 4:48 pm. Once sorted, they remain here
for 12-13 hours and then transported to secondary nodes and post terminals where they
are collected and distributed by postmen. All the deliveries took between eighteen and
twenty-four hours.

Figure 6: Main nodes size and reliance on other networks.
Data about of how many kilometres were travelled for each delivery and an indication of
what roads delivery vehicles use most frequently has also been provided (Figure 5; Table
1). Unfortunately, we haven’t been able to retrieve accurate measures of their speed.

Figure 7: A mail journey in detail.
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For all the envelopes, the time spent in storage is on average way longer than the time
spent traveling; similarly, the distances travelled by each of them is usually much longer
than the actual distance from the drop location and final destination (Figure 7). In
particular, most of the time is spent in the main sorting centre, which operate according to
all the incoming and outgoing national and international parcels arriving by airplanes and
long distance trucks. An overview of all distances and travel times for each mail, including
a comparison with the shortest possible paths between start and destination point and
between the time traveling and time in storage, is available in the table below (Table 1).
The delivery time of the different envelopes differ independently of both the effective
distance between start and arrival point and in relation to the postman delivery plans and
protocols.

Table 1: Times and distances.

Reflection on results
The two hacks offer material for some comments and methodological considerations.
Although these are early experiments, the results we got seem to indicate a series of
promising features . First, they offered two different engaging ways to reveal and
understand the functioning of large, otherwise ungraspable urban logistic networks,
helping us define problems and opportunities. Second, they provided us the material to
think about alternative uses and interactions with the infrastructure, identifying possible
points in its network to jack in and build upon. Some methodological limits are also evident.

Engaging explorations
Our first observation, and probably the most important, is that our probes made us
playfully explore and tinker with the infrastructure, understanding the system and its
features: what it does, what it does for others and what it could possibly do. These
characteristics are extremely relevant for participation tools and to enable communities
outside the infrastructure to understand and engage with it, identifying possibilities for
collaboration and service innovation. The GPS data visualizations and the video footage
made the back-end information of postal infrastructure observable and reportable, offering
a complete narrative of the mail distribution journey. Creating the tools, mining your own
data and visualizing them provide a completely different experience from, e.g. simply
watching a data visualization video animation. People without a whole view of the system
like us had the means to relate to it and interpret it. Several qualities of the infrastructure
have been exposed, making it possible to reanimate and materialize the figure and the
logic behind its design and therefore relate to it. In particular what emerged is the image of
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an industrial infrastructure that is indeed efficient in performing its function, but designed
according to standardized location-activity criteria that might be out-dated in an age of
pervasive connectivity.

Openings and limits of representations
The combination of internal, “From A to B”, and spatial, “4Mails”, information allowed us to
identify possibilities for new concepts of interactions between the service provider and
other actors in the city. From our observations and interpretation, for example, the latent
storage space in warehouses, post offices and delivery trucks captured in our footage are
possible sharable information and resources for other commercial activities (Fig. 4). As an
hypothesis, businesses and individuals with a need to move things locally, could use
these spaces when available, intensifying the use of existing available space when vacant
and not completely exploited by the infrastructure. Similarly, using existing trucks moving
in the city could be a strategy to better use existing capacity whenever possible. Such
information could eventually be made available through peer-to-peer platforms (Hodson,
2013) and meta-search engines specifically supporting delivery services. Such systems
could be useful, for example, to support emerging locally based production systems and
their new supply and distribution needs e.g. local farmers, fab labs and micro factory
studios; or the creation of local service ecologies.
However, this is not sufficient to prescribe action. To understand how to meaningfully
apply these ideas in a non-prescriptive manner, a deeper understanding of the context,
communities and their practices is necessary. A single interpretation of our visualizations
from a designer’s perspective is not sufficient to prescribe changes and inform the design
of new interactive systems. Thus, the methods and tools discussed here must be included
in an iterative design process and dialogue involving key stakeholders and delivery
operators. Multiple communities of practice inside and outside these systems will have
different interpretations of the infrastructure and its possible representations, as well as
different opinions about the impact of a certain technological solution or what degree of
transparency and flexibility would be suitable and acceptable in specific contexts. Our
tools do not provide any profound insight about these different perspectives, which are
fundamental for any final design implementation. But being aware of these limits, hacking
through probes, revealing and visualizing information can be used to develop the design
materials we need to initiate such processes and conversations by means of triggering
people’s creativity. As such, this is design with a critical intent: the primary purpose is not
to solve a practical problem but to create the material necessary to start a dialogue
between diverse groups of stakeholders.

Concluding Remarks
Although our visualizations do not lead to any final solutions per se, the act of hacking
creates a space for another set of considerations in relation to existing field and co-design
methods and processes. In current product and service design development, it is difficult
for users and designer to explicitly address the organization and principles behind the
design of the institutions and infrastructures that govern and constrain the industrial
context in which they operate. Participatory processes have been mainly focusing their
attention on the front end of infrastructures and at the profound understanding of existing
configurations as a starting point for design. Transparency is given to emergent and
informal systems so that they can be formalized (Offenhuber et al., 2012; Offenhuber &
Lee, 2012). New interactions and systems of product services are generated the front end
of infrastructures, filling gaps and fulfilling equity and sustainability needs
industrial systems are not able to meet. Although this can represent a good tactic to
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research and promote alternative business models and socially sustainable solutions, it
might not represent a sustainable transition strategy in the long term.
By engaging users in the exploration of the underlying functioning of the infrastructure and
enabling their ability to think and prototype with it, experiments such as the ones
presented here could be part of a design approach intended to enact participation in the
design and evolution of large socio-technical systems. In our understanding, there are
significant opportunities and rich potential for design when it comes to materializing and
expressing the infra-structural. Working with making infrastructures more visible and into a
kind of material in the design process it might also be possible to generate ideas about
what strategies and tools would be required on behalf of industrial stakeholders in order to
become more sensitive to local needs and supportive to bottom up innovation.
This kind of ‘hacking’ used here is not about destructive intrusions, but about learning, skill
development and empowerment. Still, they might also expose certain problems related to
prevalent modes of top-down control and restricted influence. Even simple hacks and
prototypes can illustrate how easy it to access aspects of a system not meant to be
publicly accessible in that way. This opens up a space for interesting speculative
questions: what more complicated hacks and design are possible, and can we even
imagine developing parasitic services that rely on existing networks without formal
agreements? In this scenario, service providers can either decide to keep their design and
innovation strategies internal, possibly putting even more effort on security and control, or
they could instead decide to take the lead in an open innovation process. Hacking and codesign approaches could then be encouraged through the release of specific toolkits and
platforms to harvest these ideas and understand how to innovate their business models
according to continuously evolving societal needs.
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Uncovering Design Competence: An Overview and a
Model of Design Skills
Ufuk Ulusan, Department of Industrial Design, Mimar Sinan Fine Arts University

Abstract
This paper reviews the assumption of design competence passing over a threshold and
eventually being equalized to come into being in every soul who gets exposed to
education offered by design institutions. Firstly, two distinct ways of viewing design as
areas of daily activities and expertise are discussed. Institutions’ role in design
competence is argued within the context of modern industrial view. Post-positivist
paradigm, philosophy of design and phenomenology are explored to lighten the
methodology used in this paper. Expertise both in a general way and in design is
explained. Finally to put back the skills that are diminished by the assumption stated
above, a model of design skills is suggested. Primary skills like systematic and conceptual
thinking which seem to occur in abstract mental channels are discussed as design
thinking abilities; while secondary skills like exposing, constructing and designating which
seem to occur in concrete physical channels are discussed as communicational abilities.

Keywords
design competence; design expertise; design skills; philosophy of design; phenomenology
This paper focuses on design skills that constitute design competence. The subject (the
acting person) oriented approach of this paper while decomposing design competence
into design skills turns this paper into a study that also focuses on the designer. The
designer is the core of the design activity that discerns, targets, attends, highlights,
formulates, defines, tackles, solves the problem, manages the process and generates the
results. Consequently the designer, in this paper, is seen as the most important aspect of
design process. Without him, needlessly to say, there will be no results generated and no
design process managed, but in the first place there will be no problem to refer at all. Yet,
until there becomes a designer formulating a phenomenon as a design problem, the
problem will not come into being and eventually will stay implicit. Treating an implicit
phenomenon as a design problem results in the emerging of implicit skills in the designer
himself. At this point, progress that the designer experiences while developing design
skills gains importance. There seem to be two distinct states of design skill groups; the
first one in which these skills are seen as primal and immature, and the second in which
they are seen as advanced and mature. These two states match with two distinct ways of
viewing design, i.e. the ones that highlight professional or amateur design abilities.

Two Distinct Ways of Viewing Design
There is an important view in design research (Papanek, 1984) which reduces design to a
fundamental human activity level and consequently calls it as a group of daily routine
actions. Accordingly; activities like buying clothes, cleaning the house, organizing the
desktop and cooking all have simple mechanisms of decision making, hence can together
be referred as the lowest level in the path of acquiring competence. These kinds of skills
which are left unnoticed in the background patterns of daily life’s network push themselves
to the fore when people other than the subject – the designer himself are taken as targets
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of intended users. When skills like cooking delicious food, cleaning the curtains accurately,
having the gift of gab or riding the bicycle skillfully refer to social benefits more than the
subject himself; these skills get out of the daily context they are in and head for expertise
on different areas like cookery, dry cleaning, advocacy and juggling. For another area of
expertise, design, Cross (1990, p. 132) lists the core features of design ability as follows:
“Resolving ill-defined problems, adopting solution-focusing strategies, employing
abductive/productive/appositional thinking and using non-verbal, graphic/spatial modeling
media”. He also suggests a dualist structure for design skills: Nature and nurture of design
ability (Cross, 1990). The former refers to the innate skills while the latter implies the
group of skills that are to be developed during life.

Institutions’ Role Based on World Views
This disparity of skills is mainly generated by the values imposed by modern industrial
view. Cross (1990, p. 132) states that “especially in non-industrial societies, there is often
no clear distinction between professional and amateur design abilities, the role of the
professional designer may not exist”. Consequently there becomes no need for institutions
to undertake such a role. On the other hand, modern industrial view tries to set the
components of this disparity apart as much as it can. In this context, design institutions
aim to bring the innate skills down by accepting them as the level zero. They also try to
bring the nurtured skills up by adding a heavy outcome like competence to the education
they offer. Thus, they can fulfil their mission to act as a bridge in the space formed by
these two ends getting far from each other. The main basis for this is the competence
degree these institutions offer which is assumed to be equalized while design skills are
being developed. This approach prevents a deeper understanding of design competence
and therefore some design skills seem to be diminished. In this context, the critical
question which constitutes the main argument of this paper is as follows: Does reducing
various expertise levels (with different skills developed through vocational development
processes of unique individuals within the context of education that design institutions
offer) to an outcome of competence, result in losses of understanding and explaining
design ability? This argument, affirming this statement, suggests that design skills are
getting meaningless by being reduced to this outcome.
The main difference between this approach imposed by contemporary design institutions
and the new view that this paper aims to bring forth has its basis on two different world
views. This paper tries to correlate with the post-positivist paradigm to get a new point of
view in order to understand and explain design competence. Generally, positivist
paradigm sets a threshold and evaluates the subjects (the acting persons) from that frame
while post-positivist paradigm can reveal uniqueness by investing each subject with
unique values. Causing problems between humans and the world, the positivist paradigm
is having a downfall while the post-positivist paradigm is having a rise as rhetoric (Yıldırım
& Şimşek, 2011). Positivist paradigm tries to reach a singular truth by a mechanical and
materialist objectivity, measurability and relation of causality regarding phenomenon,
people, society, institutions and relations between them. The point emphasized here is
that this system is a mechanical one which humans cannot affect, change or attend to its
process. Design methods within this context are named as hard systems, while methods
relating to the new paradigm are called soft systems (Broadbent, 2000). Post-positivist
paradigm states that there is not only a single truth, thus huge theories and sovereign
approaches have left their places for subject oriented and pluralist approaches (Yıldırım &
Şimşek, 2011). For this new paradigm, objectivity is not the case, but different viewpoints
are.
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Methodology
Phenomenological approach has its place in this new paradigm and also in this paper. As
Dorst (2003, p. 5) states, “positivism and phenomenology differ quite strongly in the way
subject (the acting person) and object (the outside world) are related. ( ) In
phenomenology the person is not static, but a dynamic, emotive social being with a history
and an environment which heavily influences the person’s construction of reality. And the
subject is influenced (and in the end ‘formed’) by what he/she perceives”. This paper,
instead of evaluating individuals from a threshold and reducing their uniqueness, tries to
break up design competence into separate design skills and thus bring forth a subject
oriented view. Because this paper takes competence as an existing but implicit, hidden
and reduced phenomenon, it will try to brighten its shaded sides. Consequently, this
implicit and worth to be known phenomenon will be tried to be exposed by the
phenomenological approach. Phenomenon is the antonym of the word implicit (Heidegger,
1926/2011). Phenomenology determines this paper’s approach by its relations with soft
systems and post-positivist paradigm.

Philosophy of Design
Even if phenomenology is usually seen as a philosophical movement, it is more likely a
philosophical method. When a philosophical method is associated within design, a new
cross disciplinary area called philosophy of design emerges. In philosophy of design, a
common method is to take design in a philosophical way, which means applying the
rational reasoning of philosophy to design. Galle (2002, p. 216) argues as follows:
What the themes reviewed above have in common, is that they are all aspects of
design, and insights about them were obtained by rational reflection rather than
empirical observation ( ) I would suggest that, as a major raison d’etre, ‘[the
philosophy of design] serves the end of helping, guiding, suggesting how the
[designer] comes to understand what he is doing, and not simply how he comes to do
what he is doing... This coming to understand what one is doing, rather than just
understanding how to do it is an insight about design of the kind I have been talking
about, and which I believe can only be pursued by philosophical means, as offered by
the philosophy of design.
This disparity of how to do and what to do serves the originality of this paper, because this
paper aims to explore the nature of design knowledge by searching for design skills that
constitute design competence. This means that it will not generate a method to show how
to design, rather, a model to make a contribution to design knowledge. In this way, it will
not only conform with this disparity of how/what but also match with the ninth level which
was indicated by Love (2000) as the epistemology of design theory in his paper
suggesting ten levels for both theory and practice. This level is the one which contains
“those analyses and discussions about the critical study of the nature, grounds, limits and
criteria or validity of design knowledge” (Love, 2000, p. 306). This paper does not stand
on an empirical observation because of several studies which have already done that, and
also because of a limited number of studies having a philosophical approach on this
subject as this one.
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Phenomenological Approach
Phenomenological approach is not only argued within philosophy but also in informal
channels. Arguing about phenomenological epokhe 1, an example in Ekşisözlük 2 is rather
explanatory. This example, which is written by a user with a nickname tadzio, can help us
to understand the phenomenological approach that guides this paper. It is as follows:
Let’s say that you are to talk to a friend about an incident that happened a few days
ago. However, while talking, you sensed that something is wrong. You asked yourself
if you have made a mistake with what you have told. Then you gave a break. You
started to look over the things you have shared. You reviewed the relations between
your sentences and focused on the recourse of what you had experienced that day.
What had you done and what had happened to you then? Later, you noticed that
while you were speaking, somehow, probably due to absent mindedness, things you
have told relating to the things that had happened that day have entwined together
with some other things you had experienced long before as if they all had happened
at the same time. Thus, you apologized from your friend and started all over to tell the
essence of the matter. In this earthly example, there becomes a break phase followed
by a recourse one. Thanks to the recourse phase, you can obtain an appropriate
method to analyse and review your experiences. In order to adapt what is told here to
phenomenology, the break refers to phenomenological epokhe and recourse refers to
phenomenological reduction. Phenomenology firstly gives a break which weakens
the hegemony of the things we commend ourselves to. After the break, our attention
recourses from the experienced things to the one that experiences himself
(http://eksisozluk.com/entry/13400659).
So, in phenomenology, like experienced in this example, there generates an orientation to
the consciousness which enables to reach the core without any bias. As a result of finding
the existing arguments of design competence deficient and dogmatic, the main approach
of this paper contains the break along with the reasoning process and the recourse in the
designer himself. This will result in an essential change in the understanding of design
competence.

Expertise
Differences between experts and non-experts are reviewed in many researches including
Christiaans and Dorst (1992), Ho (2001), Kavakli and Gero (2002), Popovic (2004) and
Kruger and Cross (2006). In these studies the main factors that make people experts are
tried to be found. The fundamental difference between them is that the experts can
perform much better than non-experts in areas of planning and organizing. For instance,
Lawson and Dorst (2009, p. 13-14) state as follows: “One of the key common
characteristics of generic expertise models suggests that experts do not necessarily do
the same things as novices. Whether we look at the playing of chess, the solving
mathematical problems or the flying of aeroplanes, we find it is not simply a case of
experts working faster, more effectively or better than novices. What we find is that they
operate differently”. There appear scattered approaches in expertise as a general study
by the effects of various areas like music, sports, chess and literature. However these
approaches can be gathered around two main views. Ericsson and Lehmann (1996) state
that; the first one which was led by Galton (1869/1979) brings the innate skills fore and
capacities while the second and newer one, led by de Groot (1946/1978) and Chase and
1

Epokhe is a word derived from Ancient Greek meaning suspending judgments about something temporarily.
Ekşisözlük is an informal, collaborative and hypertext Turkish online dictionary in which registered users
can contribute by adding information

2
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Simon (1973), emphasizes training and experience. These two views match with the
concept generated by Cross (1990) which mentions about the nature and nurture of
design ability. For the view which takes expertise within the context of innate skills,
experience and exercise are needed but not enough for expertise, since they have to be
built on the basis of innate abilities. On the other hand, according to the view that takes
expertise within the context of training and experience, almost anyone can be an expert
provided with appropriate training. Ericsson, Prietula and Cokely (2007, p. 2) supporting
the second view; state as follows: “Consistently and overwhelmingly, the evidence
showed that experts are always made, not born. These conclusions are based on rigorous
research that looked at exceptional performance using scientific methods that are
verifiable and reproducible”. This paper also stands near this view as enabling different
skill states on different subjects, without limiting any skill developments due to innate
abilities.

Design Expertise and Design Competence
Design expertise has emerged by a solid whole being broken up into separate activities of
designing, manufacturing, selling and using within the context of modern industrial view.
Thus, design expertise departs from the view that reduces design to a fundamental
human activity level. There becomes an essential difference between these two views
with respect to the intended users, i.e. in expertise, the subject (the acting person) targets
the community almost all the time. Yet design activities not only refer to an expertise state
but also drag the designer to an expert position. At this point, the designer takes over
responsibility to develop his ability to higher levels to become an expert and differs from
the ones who do not design for others. Another difference emerging within the context of
design as an area of expertise is that it can be discerned and departed from the
background patterns of daily routine network, thus it can come out and be perceived as a
distinguished activity. Daily routine activities are unnoticed and embedded within the
context they are in. However design expertise, referring to the activities generated for the
society, can be distinguished from other activities and thus can gain a state in which it
allows itself to make a progress and give better and efficient results, which also affirms the
nature of expertise.
While design expertise indicates such a development process, contemporary design
researchers mostly take this matter by defining definite levels and associating them with
design approaches (Dreyfus & Dreyfus, 1980; Dorst, 2003; Dorst & Reymen, 2004; Dorst,
2008). These researches imply that design shows mainly linear development processes
and the levels distinguished in them are indecomposable. On the contrary, this paper aims
to break up design competence in order to get a new apprehension of this design
knowledge. Design competence can be defined as reaching a mature level in design. In
expertise models, the expert level has a higher hierarchical state than the component.
Thus, competence does not refer to a high level of ability, but rather a state in which being
authorized and being able to do something is emphasized. The reasons why this paper
focuses on competence instead of expertise is that, competence is a much vaguer
phenomenon than expertise and also is offered by the design institutions. Cross (2004, p.
427) states as follows: “The topic of expertise has been receiving increasing attention in
the design research community. There has been a rapidly growing development of
protocol and other empirical studies of design cognition, amongst which have been
studies of expert, or experienced designers, comparisons of the processes of novice and
expert designers, and some interview studies on outstanding or exceptional designers”.
While differences between novice and expert levels got much attention, competence is
usually neglected.
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Design Expertise Models
There seem to be two leading models within the context of design expertise. Dreyfus and
Dreyfus (1980), showing how the students acquire skills through education, introduces a
more general frame and constitutes a basis for a design expertise model in design
research. Dorst (2003, 2008) associates this model especially with design. Making small
changes in the contents, he adds two layers as naïve and visionary (Dorst, 2008). The
model consists of the following statements:
Naïve. This is an extra level, preceding the novice level that is the start of the Dreyfus
model. This state is requires in a model of design expertise since design-like tasks
are not only performed by professionals, but also by ordinary people in everyday life.
( ) A novice will consider the objective features of a situation, as they are given by
the experts, and will follow strict rules to deal with the problem. ( ) For an advanced
beginner, situational aspects are important; there is a new sensitivity to exceptions to
the hard rules of the novices. ( ) Competent designers act in a radically different way.
They select the elements in a situation that are relevant, and choose a plan to
achieve goals. Problem solving at this level involves the seeking of opportunities, and
of building up expectations. ( ) The real expert has many years of experience which
allows them to recognize high-level patterns in design situations and respond to a
specific situation intuitively, and performing the appropriate action, straightaway. ( )
A master displays a deeper involvement with the professional field as a whole,
dwelling on success and failure. ( ) The visionary consciously strives to extend the
domain in which they work (Dorst, 2008, p. 8-9).

Conclusions and a Model Suggestion of Design Skills
The model this paper suggests by taking a phenomenological approach in a philosophical
manner has a tripartite structure. Primary skills like systematic and conceptual thinking
which seem to occur in abstract mental channels are discussed as design thinking abilities;
while secondary skills like exposing, constructing and designating which seem to occur in
concrete physical channels are discussed as communicational abilities. This disparity
mainly lies on the contrast of concepts like abstract – concrete, body – mind and
substance – meaning. Tertiary abilities that beleaguer these skills externally like historical
and cultural issues are discussed as supporting abilities. Thus, this model allows different
expertise states on different skill components. The assumptions that any skill of the socalled competent designer is at the same level and any selected skills of the same kind
from two so-called competent designers are even get irrelevant in this model. Contrary, it
suggests that a unique individual can have different expertise states on different skills.
Finally, the model this paper suggests is as follows:
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Figure 1: A model suggestion of design skills
As the closing remarks, briefly, this paper focused on the stated assumption, put the new
paradigm instead of the one that suggested this statement and tried to expose the design
skills which seem to be diminished. Generating new expertise models based on these
skills is the foresight of this paper. This means that, with the seven levels of expertise
mentioned earlier and ten main skills stated above in this suggested model, there become
70 fields of extensive design research. All the ten skills should be much more detailed in
order to get a new apprehension of design knowledge. Consequently superficial
assumptions that are not studied in detail will be extinct.
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Why ‘design research practice’ is not design
as we know it
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Abstract
Is there a difference between design practice and design research practice? Building on
recent discussions within design research about whether the design practice which occurs
within design research is distinct and separate from the design practice which occurs
within the design profession, this paper presents a case where constructive design
practice was employed within a research project, using this example to study the nature of
the design process in research. Through a thorough analysis of the designs generated,
the motivations behind their development, their use as research tools, and the knowledge
they generated, we identified three ways in which the design process was altered when it
was imported into the research. First, the degree of development of the designs shifted
from fully functional to functional enough. Second, the designs were developed in order to
ask questions rather than trying to solve a problem. And finally, the failure of the design
was equally able to contribute to generating knowledge as its success. We argue that
these shifts in values clearly distinguish design research practice from professional design
practice, but come with very real consequences that challenge the core measures we use
to assess design.

Keywords
Research through Design; Design Practice; Design Research Practice

Introduction
In the seminal paper, ‘Research in Art and Design’ by Frayling (1993), he proposes three
distinct categories for the type of research done under the heading of ‘artistic and design
research’; research into art and design, research through art and design, and research for
art and design. Looking specifically at the design aspect of each of these categories, it is
interesting to note how they break Design Research into three quite dissimilar areas of
research. ‘Research into design’ describes design research where design is the subject of
inquiry. The design process is observed by the researcher, who generates knowledge
about this process without engaging with it. ‘Research through design’ describes design
research in which the researcher engages in the design process as a method to research
their subject of inquiry. In taking a ‘research through design’ approach to design research,
the researcher creates new knowledge within their subject of inquiry through the creation
of designed things. Finally, ‘research for design’ describes design research where design
is the subject of inquiry and the method, with the end goal of the research being the
designed artefact itself (Johnson, 2010). There is much debate around these
categorizations, as well as misrepresentation of Frayling’s original definitions of the types
of research that is conducted within art and design (Friedman, 2008); however, they serve
as useful guides to show how varied the work done under the heading of ‘design research’
really is.
There have been many papers written about how theory is generated from ‘research
through design’, and examples of the types of knowledge that design research can

1039

provide, however, a recent paper by Kuenen and Redström (2013) calls for detailed
accounts of the role design practice plays within design research. They make a distinction
between design practice and what they call ‘design research practice’, which they see as
a new kind of practice. Their argument is that the design practice which occurs within
design research is distinct and separate from the design practice which occurs within the
design profession. This is due to the differing intentions of academic research and the
design profession, where design researchers generally engage with design practice to
generate knowledge while design professionals often engage with design practice to solve
a set of problems.
So what does this new ‘design research practice’ look like? This paper attempts to answer
Kuenen and Redström’s question by providing a specific example of research that has
been done where the researchers have engaged with design construction within their
research to generate knowledge, just as quantitative and qualitative methods are used as
means for generating knowledge within other fields, such as medicine and the social
sciences. Within this paper, we present research that has employed a ‘research through
design’ approach to study a particular context, where design construction – the act of
creating physical artefacts – plays a central role in the research process. But how do we
generate knowledge through our designs? And what type of knowledge do we generate?
In this paper, we present a research project in which we have used multiple different
research methods to generate knowledge around the topic of ‘the cancer patient
experience of radiotherapy’. Using this project as an exemplar, we will discuss how and
why we employed design construction within our research in order to generate knowledge,
the specific knowledge generated through our designs, and finally, the consequences and
limitations of designing in this way within research. Furthermore, we highlight three
specific characteristics that distinguish design practice from design research practice,
suggesting that when design is imported into research it undergoes a value shift.

Patient Experience of Radiotherapy
For the past 3 years, we have been conducting research into the patient experience of
healthcare, focusing specifically upon cancer patients undergoing radiotherapy treatment.
Radiotherapy is one of the three dominant treatment modalities for individuals with cancer,
which uses targeted ionizing radiation beams to damage and kill cancer cells. It requires
direct patient interaction with highly technical medical equipment, in addition to long-term
interaction with the treatment environment due to treatment duration ranging from two to
eight weeks of almost daily exposure. Our research project started with an interest in
understanding the emotional experience of cancer patients going through radiotherapy
treatment, and became focused upon situational anxiety triggered by medical
technologies after our initial exploratory fieldwork resulted in the observation of a patient
experiencing a panic attack triggered by the treatment technology.

Researching the Existing
If we look at ‘traditional’ understandings of research and data collection, there are three
standard approaches to accessing data: observation, asking questions, and
experimenting (Eikeland, 2006). The data gathered from each of these sources can be
turned into information and transformed into knowledge by the researcher. The first two
approaches to accessing data, observation and asking questions, are focused upon
creating knowledge of what is, while the third approach of experimenting is about taking
action in order to understand why things are the way they are.
In setting up our research, we decided to engage with different types of research methods
in order to generate insights about the patient experience from multiple inputs, since
methods for conducting user research often provide a very singular view of the user. For
example, quantitative methods such a surveys are very good at looking at statistical
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differences between patient groups at the population level but cannot provide detailed
information at an individual level, while qualitative methods are much better at providing
rich detail about the experiences that take place at an individual or small community level
but are much more difficult to use for generating information about larger populations. We
decided to draw on the strengths of different research methods to generate a richer and
more holistic understanding of patient experience.
Design researchers often draw on method from other fields, especially those researchers
that are taking a grounded approach and focusing on real world problems (Zimmerman
and Forlizzi, 2008). Ethnography, a method with originated in the social sciences and
anthropology, is often employed to generate understanding of the context first and the
insights drawn from this understanding are used to drive the creation of design prototypes
(Koskinen et al., 2011). Within this research project, we utilized two different types of
methods to create understanding around the patient experience of radiotherapy
treatments; qualitative methods from the social sciences to observe patient interactions
and gather stories and specific details about their experiences, and quantitative methods
from medicine and nursing to analyse the prevalence of anxiety in this population and
correlate it to different aspects of the treatment process.
This research − conducted via ethnographic fieldwork, patient questionnaires, and des ign
probe kits − found that the fixation devices used in radiotherapy to immobilize and provide
reproducible patient positioning can trigger situational anxiety and claustrophobic
reactions in patients (Mullaney et al., 2011; Mullaney et al., 2012a). Furthermore, these
findings suggested that this anxiety can be partially attributed to the passive,
disempowered role that patients assume while in the treatment room, where they are
completely dependent upon the radiotherapy staff to manually push, pull, and lift them into
the correct treatment position (Mullaney et al., 2012b; Mullaney et al., 2014).

Taking Action
While the knowledge we generated about the patient experience through these different
methods helped us to understand the negative emotional impact of the medical
technologies within this environment, as designers, we were not satisfied with simply
understanding the situation; we desired to change this experience for the patient. We
wanted to challenge the existing patient experience by creating alternative experiences
and possible futures for the current radiotherapy treatment system. This active
participation in intentionally constructing the future is suggested to be what separates
design researchers from other researchers whose research is limited to an analysis of the
present and the past (Zimmerman and Forlizzi, 2008; Gaver, 2012).
Design has been defined as “the process through which new things are created,” (Telier et
al., 2011:51), and “as a kind of making” which requires “the ability to put things together
and bring new things into being” (Schön, 1987:41-42). While these definitions can be
applied to various aspects of the design process, what interested us is this idea of the
new; the emphasis on design being able to construct something that does not exist yet.
We decided to engage in a constructive design practice within our research project in
order to provoke change in the radiotherapy environment, through the introduction of new
artefacts, in order to observe what happens. We call these provocations design
‘interventions’, with each intervention arising from a question that we had about the
anxiety caused by the fixation device within radiotherapy treatment.

Intervention 1
The first design that we constructed was driven directly from patient stories gathered from
the journals we distributed in the design probe kits. The patients were quite vocal about
their dislike for the bare ceiling of the treatment room and having nothing to look at during
treatment, and so we asked the question, would it be possible to decrease patient anxiety
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if the patients have something engaging and distracting to focus on during their
radiotherapy treatments?
The first intervention, implemented clinically, focuses upon providing self-selecting visual
and auditory stimuli to patients during their treatments. The design, Taklandskap, was a
touch screen interface that allowed patients to choose from a selection of nature videos
and relaxing music which were then projected onto the ceiling and played through the
sound system of the treatment room. The intention behind this design was twofold: to
actively engage the patients in curating their treatment experience, as well as to provide
them with visual and auditory stimuli to help them relax and focus during treatment. This
design, despite being a prototype, was installed within the clinical environment to assess
its impact (see Figure 1).

Figure 1. Taklandskap touch screen interface and ceiling projection in the treatment room.
Because we were able to fully implement our design prototype within one of the treatment
rooms at the radiotherapy clinic we collaborate with, we were also able to conduct a
before/after comparison study through our qualitative and quantitative methods. While we
have not yet fully assessed the impact of this intervention upon patient anxiety levels,
other insights arose through the construction and implementation of this design.
The first insight our design generated was an understanding that Taklandskap would only
ever be able to mediate any anxiety cause by the fixation device, not eliminate it. This is
because the design does not act directly upon the source of the situational anxiety within
radiotherapy -- the fixation device. This insight led to the realization that if we wanted to
implement our designs within the clinical environment, we were very limited in what we
could actually change without disrupting treatment efficacy. Our second insight was that
the area of possible intervention within the healthcare environment is very small, with 95%
of the environment fixed and inaccessible to design intervention.
In order to act directly upon the anxiety-provoking fixation devices, we realized that the
next design step available to us within this research context would have to be developed
outside of the constraints of clinical implementation, with designs that exist solely as
exemplars of what could be, without the capability of assessing them through our other
measures. Understanding these constraints, we decided to create a second design which
directly addressed the role of the fixation device within the radiotherapy treatment
process.

Intervention 2
Since the fixation device is one of the main sources of treatment-related anxiety within
patients undergoing radiotherapy treatment, our second design was driven by our desire
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to alter the patient relationship with this technology. Drawing on our knowledge of the
positioning and immobilization process within radiotherapy (Mullaney et al., 2012b;
Mullaney et al, 2014), we hypothesized that it could be possible to remove the fixation
device from the radiotherapy treatment protocol if we were able to create a system that
allowed patients to become actively involved in their positioning process. Using the
skeletal and blob tracking capabilities of the Microsoft Kinect, we created software that
allows patients to visualize their body position in relation to the desired treatment position,
and provides visual cues for when the two are aligned (see Figure 2).

Figure 2. The Kinect prototype being tested in an exhibition.
Because this second intervention actively challenged the need for fixation within the
radiotherapy treatment process, we were not able to implement it clinically. Instead, we
presented our functional prototype in workshops, conferences, and exhibitions in order to
test our concept with other designers and radiotherapy experts, and create a dialogue
around the design. Furthermore, because this design was not implemented clinically, we
were not able to draw on the same data-generating methods we have been using within
the hospital environment. Instead, we began to lean more heavily upon reflection-in and on our action as a tool to analyse the impact of our designs and the knowledge generated
by them (Schön, 1987).
Our first insight came from presenting our design at these different venues and receiving
feedback from radiotherapy experts. There is an important distinction between positioning
and immobilization within radiotherapy treatment, which our previous research had failed
to fully emphasize; positioning gets the patient into the right place, but the immobilization
provided by the fixation device helps to keep them there. As a result, while our Kinect
prototype could be extremely useful for enabling patients to position themselves for
treatment, if the fixation devices were completely removed, these patients would lack a
support structure to help keep them aligned. If used alone, the Kinect prototype could
potentially generate stress in the patient because they would be solely responsible for
maintaining their position for a long duration of time without support. This led to our
second insight, which was that with our Kinect prototype, we could simply be replacing
one anxiety provoking technology with another.
From this new knowledge, we reflected further upon the role of the fixation device within
this environment, and came to the realization that the fixation device is simply a tool to
support the linear accelerator in dosing the patient. In order to eliminate the need for a
fixation device, you must change the type of interaction the patient has with the linear
accelerator and its dose-planning software. While the fixation device may be the trigger of
the felt anxiety in patients, it is not the source of this anxiety because the need for this
equipment is embedded into the very structure of how radiotherapy treatment is planned
and delivered.
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Three ways design changes when imported into research
By engaging with the design process within our research project, and through the creation
of two designs that offer alternatives to the current treatment experience, we have been
able to build an understanding of the structures that shape the patient experience of
radiotherapy which were hidden or inaccessible through the other research methods we
employed. Our design interventions helped us to understand how highly regulated the
clinical environment is for radiotherapy and how difficult it is to act on the trigger of anxiety
in some patients − the fixation device − because the root of this anxiety stems, not from
the fixation device itself, but instead from the stringent positioning requirements needed
for targeted radiation dosing.
Within this ‘research through design’ approach, we engaged with design construction to
create designs which we could then use as tools for generating knowledge, however, in
doing so, we realized that this type of designing is unique and different from design that
happens within professional practice. When you bring designing into research, it changes
and becomes a different approach. Based upon our experience with implementing a
constructive design practice within our research of patient experience, we have identified
three aspects to design construction that changes when it is brought into a research
context.

Degree of Development
According to Koskinen et al. (2011), design construction within design research usually
takes the form of a prototype, a scenario, a mock-up, or a detailed concept, and this is
true of both of the interventions we present in this paper as well. The question is why are
designs within research not taken to the same level of refinement as those that are
developed within a professional context? We argue that there is a difference in the use
and evaluation of design that is developed within research, which deemphasizes certain
design values in order to emphasize new ones.
Design within research does not have a client, or manufacturing constraints, or a need to
be marketable. Its value is in its ability to generate knowledge, and therefore it is up to the
researcher to decide how far they must develop the design in order for it to be able to
accomplish this goal. The degree of development can differ from one design to the next
and from one research project to the next. For example, Taklandskap was developed to
the point where the software was functional enough to allow some level of patient
selection on a touch screen. If this prototype were to be developed into a marketable
product, it would require major redesign and development of the software to make it more
stable and versatile. In comparison, Taklandskap was developed much more thoroughly
than the Kinect prototype, because it was implemented within the radiotherapy clinic
which required that it be simple to use for the staff and not require direct oversight by the
designer. The change from being functional to functional enough is one of first value
changes in design construction as it transitions from a professional context to a research
context.
The consequence of this value shift is double-sided. On one hand, the shift to functionalenough allows design researchers more freedom to explore the possibilities of design
without having to consider real-world constraints, but on the flip-side, this means that
designs generated within research can be perceived as having little value in the real
world, making it difficult for individuals outside of the academic context to relate to the
design work being done within research.

From Solution to Question
The second value change that happens when design is brought into research is a shift in
the intention behind design construction. Zimmerman et al. (2007) proposes that while
design professionals focus on creating commercially successful things, design
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researchers focus on making the ‘right thing’. We agree that this is part of the difference in
the two design practices, but that there may be more to design construction within
research than just creating the ‘right thing’.
In our research, the designs we created were not intended to be solutions. We used them
as physical tools that could help us test our ideas and ask questions. For example, our
Kinect prototype arose from the research question, ‘Can we remove the fixation device
from radiotherapy treatments if we provide patients with the ability to get themselves in the
correct position?’, and we used it as a tool to help us understand the role of the fixation
device within the treatment process. Used in this way, the knowledge generated by the
Kinect prototype helped us reframe the research questions we were asking about patient
anxiety; from a singular focus on the fixation device to a deeper investigation into how
radiotherapy treatment is planned and delivered.
Designs generated within professional practice are often characterized by a problem solving and solution focused design process. In contrast, designs generated within
research can be characterized by their problem-finding and discovery-oriented nature.
The change in focus from problem-solving to problem-finding is the second value shift that
occurs when constructive design practice is implemented within a research context.
The impact of this shift is seen most clearly in the changes it evokes within the design
process. Instead of placing emphasis upon finding the best solution and culling all ideas
that are less than ideal, the design researcher can instead choose to explore many
different ideas. He may develop one idea to see what is learned, and then go in a
drastically different design direction with the next prototype, as evidenced by the two
interventions presented in this paper. As a result, refinement of a singular concept is
sacrificed for the ability to develop a much broader set of ideas.

Success or Failure
Using a problem-solving approach to develop our designs within this research project
would have generated drastically different results. Take for example, the problem of
patient anxiety caused by the fixation device. If we had chosen to focus on solving this
problem, we might have put all our effort into the redesign of the fixation device, or we
could have created a system similar to the Kinect prototype in an attempt to remove the
fixation device completely. If we had chosen to try to eliminate the fixation device and
design a new system which would cause less anxiety in the patient, the Kinect prototype
would have been seen as a complete failure because of its inability to replace the fixation
device and would have been summarily dismissed as a concept.
However, as a prototype implemented within a research context and used as a way to ask
questions about the patient experience, the perceived failure of this design to remove the
fixation device from radiotherapy treatment is irrelevant. Instead, this ‘failure’ played a
crucial role in the generation of new knowledge. The Kinect prototype’s inability to solve
the problem of anxiety caused by the fixation device came from our misunderstanding of
the role of the fixation device in the first place, which was made clear only through
reflecting upon the reasons for its failure.
The third value shift that we can see when design is practiced within research is that the
perceived failure of a design is as valuable as its success. Failure is no longer evaluated
by whether or not a design is successful in solving a problem, but by whether or not it is
able to generate new knowledge. The implications of this shift upon design research
practice are twofold: the generation of designs for research can be more open, and less
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grounded in directed user research; however it does require that their construction is very
intentional and focused upon a clear research question.

Implications
It is obvious that engaging with design practice within a research context changes the
shape and value of the design output, making it distinctly other from the designs
generated within professional design practice. The three value shifts that we call attention
to above are evidence of the idea that design research practice is markedly different from
design practice. However, if design research practice is different from design practice,
what are the consequences? And why is it important to differentiate between these
practices?
Kuenen and Redström (2013) suggest that design research practice addresses a different
set of questions, issues, and problems than those that are typically found in professional
design practice, however both are design practices and therefore also share very many
similarities. By elucidating some of the differences between the design practices done
within a design research context versus a professional context, this paper aims to build a
better understanding of the practice of constructive design research. We believe that this
distinction can be used to help the design research community reassess how research
through design projects are evaluated, discussed and disseminated.
Over the last few years, the design profession has raised concerns about design research
and its relevance to professional design practice (Stolterman, 2008). If the differences in
design practices outlined in this paper have played a role in this disconnect between
research and the profession, perhaps by acknowledging and articulating these differences
in practice we can begin to create a common language between design research and the
design profession that will facilitate better knowledge transfer between the two. Rogers
(2004) has suggested that in order for research to be better able to contribute to design
practice, we need to create new mechanisms of bi-directional knowledge transfer between
the two contexts, and create a more extensive design language - a lingua franca - that can
be used for both research and design.
This paper just touches the surface of this discussion. We have only draw on two design
examples within a research through design approach, and it would take an in depth
exploration of many more cases to strengthen our argument. Furthermore, we have only
looked at designs that have been created through constructive design research, and it
bears asking if all design practice used within research share these value shifts, or if this
is specific to constructive design research. While we do not have answers to these
questions, as design research practice struggles to differentiate itself from both design
practice and traditional research we suggest that these questions bear further
investigation.

Conclusions
In this paper, we have attempted to provide a detailed account of the role constructive
design practice plays within design research through an examination of a particular
research case, where the creation of design interventions played an active role in
knowledge generation. Furthermore, through an analysis of these designs and how they
generated this new knowledge creation, we identified three differences in values between
designs generated through design research practice and designs generated through
professional design practice: their degree of development, whether they ask a question or
solve a problem, and how the design is evaluated as a success or a failure. The shift in
values that occurs when constructive design practice is taken from a professional context
to a research context solidifies the idea that design research practice is indeed a distinct
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entity, unique from design practice, raising new questions about how we work and
communicate both within and between these two different design practices.
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The Rhetoric of Design for Debate:
triggering conversation with an “uncanny enough”
artefact
M. Mollon, EnsadLab (France), Telecom ParisTech (France)
A. Gentes, Telecom ParisTech (France), Mines, Chair Design Theory and Methods for
Innovation

Abstract
Design exploration research refers to various interaction design research practices that
explore tensions issued from the interplay of science, technology, culture and society. Most
of them explicitly trigger discussions and debates in the audience, for instance “critical
design”, which raised the interest of members of design research communities. However its
generalization suffers from a lack of shareable methodology. This paper aims at clarifying it
practically and theoretically.
We claim that these practices trigger peopleʼs reactions using a specific narrative strategy
which provoke an “uncanny feeling”. By producing “uncanny enough” artefacts that embed a
subtle entanglement of familiarity and unfamiliarity, designers can elicit responses from
viewers. First, a review of literature on critical design texts presents the “uncanny balance” as
being a recurrent design principle for the creation of these artefacts. We then present an
exemplary case study produced by one of the authors, exploring communication
technology—called Dog&Bone. Using classical rhetoric, we present a theoretical overview of
the project. The outcome consists of a conceptual framework based on the narrative
dimension of the uncanny plus the rhetorical dimension (composed of three elements:
legitimacy, emotions, argumentation). We conclude that Design is a form of communication
between designers and their audience.
Keywords
Debate; Uncanny; Rhetoric; Critical Design; Speculative Design

“Design exploration” research, as defined by Fallman (Fallman, 2008) is a particular kind of
research through design. The artefact it produces:
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“often seeks to test ideas and to ask ʻWhat if?ʼ—but also to provoke, criticise, and
experiment to reveal alternatives to the expected and traditional, to transcend
accepted paradigms, to bring matters to a head, and to be proactive and societal
in its expression.”
These approaches are good at “problem-setting” (Schön, 1983) and “exploring possibilities
outside of current paradigms”. It “is a way to comment on a phenomenon by bringing forth an
artefact that often in itself, without overhead explanations, becomes a statement or a
contribution to an ongoing societal discussion.” (Fallman, 2008, p.7)
While critical design has raised the interest of members of human-computer interaction (HCI)
and design research communities, its generalization suffers from a lack of shareable
methodology (S. Bardzell, Bardzell, Forlizzi, Zimmerman, & Antanitis, 2012). We aim at
clarifying the methods practically and theoretically.
In particular, we study how critical design challenges the audience, triggering questions,
discussions or even debates through design. We therefore focus on the specific relationship
between the designer, the audience and the artefact, or how to convert people from being
viewers to questioners. We contend that these triggering discussion practices produce what
we call “uncanny enough” artefacts. After the case study produced by one of the authors, we
will discuss how these practices imply a fully developed rhetorical strategy.

Literature review: designing using the narrative strategy of the
uncanny
Scope of the review
We present a review of literature of critical design related texts. We are interested in how
these texts strive to present the uncanny (defined below) as a narrative strategy used for the
creation of artefacts that trigger discussions. We focus on texts from Design Fiction, as
coined by (Bleecker, 2009) and commented by (Sterling, 2009), on Critical Design (Dunne,
1999) and on Speculative Design, term defined by (Auger, 2012), collaborator of Anthony
Dunne at RCA. “Critical design will often challenge its audienceʼs preconceptions and
expectations thereby provoking new ways of thinking about the object, its use, and the
surrounding environment.” (Dunne, 1999). The same goes for design fiction defined as “the
deliberate use of diegetic prototypes to suspend disbelief about change” by Sterling (Bosch,
2012), who recently added at Lift Conference 2013, “Design fiction doesnʼt have users, it has
an audience”. This also goes for James Auger who describes how:
"speculative design can develop and present future or alternative technological
applications” (Auger, 2012, p.29).
Description of the “the uncanny” as a narrative trick
The uncanny concept, inherited from Freud and the literature of the fantastic, is claimed by
James Auger as an inspiration for his work. “Freud goes on to suggest that by using the
uncanny, ʻthe story-teller has a peculiarly directive power over us; by means of the moods he
can put us into, he is able to guide the current of our emotionsʼ.” (Auger, 2012, p.150). In
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other words, the uncanny is a way to touch the audience, to appeal to their feelings and to
engage them. He also refers to other domains: “observational comedy, psychology, horror
films and illusion, for the insights they offer into the complex workings of human perception
and how it can be consciously manipulated to elicit reaction”. (Auger, 2012, p.140) While
other authors use other words like “strange”, “unfamiliar”, etc., the uncanny seems to be a
recurring motive of critical design.
Freudʼs theory of the uncanny - “unheimlich” (Freud, 2004) - stems from his double analysis
of patients and literature. In his text, he studies first the way the literature of the fantastic
produces a narrative so that the readers (as well as the hero in the story) do not know if,
what they are told is the product of the feverish imagination of the hero, or if the hero is
indeed confronted by evil forces. This narrative strategy that strikes a balance between either
a natural or a supernatural explanation has been analysed by Todorov as the essence of the
Fantastic (Todorov, 1970). A number of figures are related to this; the double, the mirror, …
all figures that introduce a doubt about the uniqueness of an experience, or a subject. This
pattern has more recently been considered as one of the major narrative potentials of
pervasive computing because it gives the possibility to endow every object with a double
meaning (Gentès & Jutant, 2012). Since then, this term has also been popularized in the
area of super-realistic humanoid robotics. In all these instances, the “uncanny” is a complex
combination of familiarity and unfamiliarity, which unsettles the audienceʼs emotions.
Engaging the audience with uncanny artefacts
Unfamiliarity is the starting point for the audienceʼs experience. Actually, because design
explorations present perspectives that are fundamentally different from our everyday reality,
they always seem foreign at first. As Auger remarks,
Any experience that challenges a preconception will at first appear odd, but here
the detail and finish of the artefacts, combined with the short explanations
describing their functions and modes of interaction, entices the audience into
exploring the concept further. (Auger, 2012, p.145)
The goal is to help the audience consider something unconventional—i.e. what could change
tomorrow, or some unfamiliar, incredible, controversial (yet probable) situation. But what are
the critical design strategies to engage the audience? According to Auger, a design
speculation requires a “perceptual bridge” between the audience and the concept. (Auger,
2012, p.140) In other words, designers must find ways to make these perspectives seem
probable. People have to believe that these scenarios could be theirs tomorrow. According
to critical designers theory, the apparent probability of what seemed improbable (and
unthought of) triggers an emotional state of uneasiness, verging towards interrogation. This
unsettled emotion is the tipping point of engagement to generate concern, thoughts,
questions and conversations or even debate.
The “strange” artefact also shows familiar features that make it more probable—providing a
perceptual bridge.
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How to root the unfamiliar into familiarity
As introduced previously the “perceptual bridges” fill the gap between the viewer's present
state of mind—technical knowledge, psychological perception and cultural background—and
the unfamiliar proposition. According to Auger:
These “perceptual bridges” can then be stretched in precise ways: this might be a
technical perception such as extrapolating how they think a technology is likely to
develop; a psychological perception such as not breaking taste or behaviour
taboos; or a cultural perception such as exploiting nostalgia or familiarity with a
particular subject. In this way the speculations appear convincing, plausible or
personal, whilst at the same time new or alternative. (Auger, 2012, p.180)
The technical, psychological, and cultural perceptions described by Auger are supported by
common features throughout critical design practice:
• Tangible artefacts, familiar typology of objects;
• Narration (rhythm, plot, style…);
• Scales of complexity among a variety of media used;
• Aesthetic experience of encountering the artefact;
Tangible artefacts, familiar typology of objects
The basis of “design exploration research” is to rely on design as a main medium. The fact
that the artefact exists in the material world makes a difference, as Dunne, specifies when
talking about Dunne&Rabbyʼs work “our ideas make their way into the material world in some
way; it's not enough that they end up as pure thoughts. They must be embodied in object
typologies that we understand: furniture, products, clothing, buildings…” (Dunne, 2009).
Using design offers a recognizable (familiar) typology of artefact that integrates well into
people's lives—and help them to project its usage into their life. While designing the
artefact—buildings, clothes, computing interfaces, etc.—the formal qualities given to the
object, can bring back familiarity, as done with the Vital Signs project (Kerridge, 2009),
“adopting other features of the design language” (p.13), or as Human Beans do with
packaging. Indeed, all the media used around the artefact can help represent and explain it:
photographs, videos, illustrations, diagrams, etc. They have formal and semiotic qualities
(type of tools, frame, light, speed, colours, shapes, etc.) that are naturally crafted in the
design process.
Narration (rhythm, plot, style…)
Once intrigued by the appearance of the artefact, the audience usually seeks a deeper
understanding. Projects show that narration is another key part of the audience experience. It
enhances both the familiarity and the understanding of the project, in a complex and
entangled way. Thanks to rhythm, plot, style… and through a panel of media as text, audio,
video, etc. narration weaves together everyday life elements and speculative elements.
Julian Bleecker refers to the work of David Kirby (Kirby, 2010) in his "Design Fiction" essay
(Bleecker, 2009, p.39). He mentions the ability of narration to make the strange familiar and
gives the example of "The Minority Report" movie where the police prediction device is used
as a very ordinary contraption: “I want to highlight what the story does so as to fill out the
meaning of the clue-construction device, to make it something legible despite its foreignness”
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(p.35). Narration helps to bridge the foreign with familiarity (showing familiar places, actions,
etc.). It is also used for didactic purposes, for instance when introducing and explaining how
works a new technology. If people find a technology or a topic foreign, it is necessary to bring
a basic familiarity for the extrapolation to work. For this matter Auger proposes that
“Inspiration and influence can be drawn from diverse fields such as observational comedy,
psychology, horror films and illusion, for the insights they offer into the complex workings of
human perception and how it can be consciously manipulated to elicit reaction.” (Auger,
2012, p.140). Among other criteria previously presented, Auger proposes to rely on selfidentifiable aspects of daily life, to use details to stimulate audience imagination and to take
advantage of stereotypical or commonly held assumptions about a specific subject (like
myths or famous science fiction) (Auger, 2012, p.164). These elements are for instance used
to ground futuristic speculations into the present.
Scales of complexity among variety of media used
The criteria gathered above are often combined in order to arrange different scales of
complexity in the narration. It is a way to adapt to different contexts and audiences. Good
combinations allow the audience to encounter and learn more on the project through various
points of entry and different trajectories among the media used. This combination can play an
important role in bringing familiarity and bridging perception.
Aesthetic experience of encountering the artefact
Finally, the power of a live demo should not be underestimated. In fact, the audience
experience can be designed as a whole aesthetic experience, a global process or a
controlled situation—as an installation, a user test, an event, or a workshop.

Balancing the unfamiliar neither too much, nor not enough
Bringing together alien and familiar elements raises issues of “balance”. Designers argue
that the efficiency and success of this process requires viewers to occupy a “fecund middleground” between familiarity and unfamiliarity—as say (S. Bardzell et al., 2012). And this led
Dunne to develop the “not-quite-right” premise, “If it was too correct and as expected, they
would glance once and move on. If the object is too open-ended in terms of meaning, then it
can seem empty.” (Dunne, 2009, p.2). Dunne & Raby already stressed the importance of this
“balancing” issue in 2001 (Dunne & Raby, 2001, p.63). Auger as well, “If a speculative design
proposal strays too far into the future to present clearly implausible concepts or describes a
completely alien technological habitat, the audience will fail to relate to the proposal, resulting
in a lack of engagement or connection. ” (Auger, 2012, p.138-140).
This balancing effort is applied to various criteria, including the ones found in the literature
review, through the different parameters of the artefact—aesthetics, concepts, material and
functions.
Miss-managing the uncanny, an example: not familiar enough
Designers usually fine-tune the conditions of communication of their projects but sometimes
they fail to achieve this balance as Auger reports on his experience with the “AfterLife”
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project (Auger, 2012). He shows how over-unfamiliarity can be taken for provocation and
abort peopleʼs reflection on the project topics.
Auger-Loizeauʼs Afterlife project provides an investigation of science and technology's roles
in the delicate topic of death, new forms of funerals and belief. It is a coffin able to recharge a
dry cell battery thanks to the material activity of deceased human body (decomposition)
based on microbial fuel cell technology. Its first exhibition took place at the New Yorkʼs
Museum of Modern Art (MoMA) exhibition “Design and the Elastic Mind” (2007). It could be
considered a failure as the audience focused on the repelling part of the decomposition
process, and consequently the discussions did not reach the main topic. The designers
therefore organised a workshop with fifteen colleagues, asking them to produce a text
describing what use they would make of their Afterlife battery. For the Experimenta exhibition
in Lisbon (2009), their solutions allowed the audience to focus on how people would have a
last interaction with their relatives—by providing energy in a specific, and personal context.
In addressing this problem we shifted the emphasis from the fuel cell and coffin to
the function of the battery. This effectively heightened the familiar aspect of the
uncanny experience. […] This encouraged the audience to reflect on how they
themselves might use the battery, countering the initial repulsion factor and
resulting in a form of desirable uncanny. (Auger, 2012).
Staging is part of the “Aesthetic experience of encountering the artefact” criteria, presented
earlier. It is all about focusing the attention on the right part of the project, allowing it to
generate more meaningful reactions. Here, most of the audience were willing to engage with
the question of technologically-mediated life after death.
In conclusion, a “design exploration research” project inherently proposes unfamiliar
alternatives. Still, making the strange probable is what triggers viewerʼs engagement
(curiosity, concern, discussion and even debate). It is completed by using a perceptual
bridge, rooting the unfamiliar experience into familiarity. This is achieved by
• the practice of design (in all its complex dimensions, materialized in artefacts);
• crafting the narration (rhythm, plot, style…);
• mixing a variety of media;
• proposing an aesthetic experience of encountering the artefact;
Managing this subtle balance—what we call the “uncanny enough”—is the key to the
audienceʼs experience. “Things have to be not-quite-right; this awkwardness is a way into the
object, an invitation to explain why it is the way it is, why itʼs not quite right” (Dunne, 2009).
The following case-study was to test these hypotheses.

Usecase: “Dog&Bone” example
Dog&Bone, is a case study of speculative design produced by one of the authors to test
critical design criteria and eventually to find new criteria of success.
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Description of the Dog&Bone
Dog&Bone, The Empathetic Telephone, explores a scenario in which our telephone could be
sensitive and responsive to emotions. It is a simple dog collar (embedding a microphone +
speakers) connected to a phone by Bluetooth. Once the owner gets back from work, the
dogʼs collar connects to his mobile phone, allowing phone conversations to be held through
the loyal pooch. Taking over for the other's physical absence, the dog can feel the owner's
non-verbal cues and reacts to the interlocutor's emotional states.
The project investigated the topic of distant social relationships, and started from an
observation of the state of the research in social tele-robotic communications in 2011 (when
the project started). In that area, the dominant claim was that remote communication robots
should be able to sense non-verbal cues to provide more enjoyment and provide an
experience closer to the face-to-face one. Such efficient robots could even allow a longdistance-grandma to take care of her grandkids. Dog&Bone pushes this logic further by
speculating on the use of a “fully non-verbal sensitive device”, manʼs most faithful friend.
Its name, “Dog & Bone”, means telephone in Cockney rhyming slang, the East London slang.
This dog collar, made of leather, embeds a microphone and a speaker. It relays phone calls
from a local mobile phone, exactly as a hands-free headset would. The collar hosts an echocancelling microphone, a directional speaker (keeping dogʼs ears safe), a Bluetooth
connection with the phone (low frequency radio waves, safe for the animal), an ON/OFF
button (pick up/hang up) and a mini USB plug for battery recharge. Prototypes were
developed for two dog sizes (small and medium). The device works better indoors.
The goal of Dog&Bone was to push boundaries to reveal a different (yet probable) state of
communication, an alternative present. Rooting this unfamiliar proposition into the familiar
was an intentional process; a description follows. The main idea was to ensure the triviality of
the object in order to increase its apparent probability.
Design of the artefact
Avoiding unnecessary features
First, the device was limited to a simple dog collar to make it look like a usual domestic
object. We avoided adding any channel other than the audio. Adding video would be
concurrent to the “non-verbal sensing” role of the dog, and it would blur the apparent use that
the objectʼs design evokes visually.
Avoiding unnecessary debates
Second, we included usersʼ feedback very soon in the design process. The making of a
handmade paper collar (which held a mobile phone) allowed us to makes critical choices.
Interviews of testers revealed that they worried for their dog (more than for their own brain)
because of the phone's electromagnetic radiation. In order to avoid unwanted debates (about
the danger of telephone waves for animals) we turned the collar into a transmitter—similar to
a hands-free headset–using Bluetooth.
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Crafting evocative appearance
Third, the first working prototypes embedded no intentional aesthetic choices. The final
product looks like a traditional dog collar, we made it with a leather artisan, its design seems
integrated into the usual lineage of domestic products. The aesthetic given to its functional
parts (microphone, speakers) borrows characteristics from usual telecommunication devices:
perforations and appearing metal nets.
We considered that the restrained choices of features and the traditional aesthetic made the
project realistic, accessible and questionable, avoiding the danger of making an overprovocative artefact.
Design of the staging
Naming
In staging, names play a central function. The Dog&Bone name is a play on words that
integrates the project well into British popular culture. The word “affective” instead of
“empathetic Telephone” was discussed at some point, but it would communicate different
values. Empathetic was chosen as it better relays the fact that the dog is sensitive to positive
as well as negative moods.
Communication material
The set of communication materials created—logos, texts, images, videos and the two
objects—were able to articulate different scales of complexity (Fig 1.), in different situations
and for different audiences (conferences, exhibitions, web, print…). For instance, an
audience of professional engineers asked for more technical details, but professional
designers asked more about the speculative design approach.
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Fig 1. Someof the descriptive materials created to show the project (2011–2013)
Project circulation and reception
In order to circulate the project we tried different settings. Dog&bone was exhibited at the
2012 International Biennale of Design in St.Etienne (France)—part of an exhibition on
animals and technology called “Les androïdes rêvent-ils de cochons électriques ?” (Do
androids dream of electric pigs?). Small audience talk presentations allowed more proximity
with the spectators. The one to one interviews allowed to engage meaningful discussions,
debates, and even arguments (once).
A series of questions were used as a guide for informal discussions. The user tests were
documented and retrieved by video (available on the projectʼs website). They show two dogs,
with a very different character, interacting with their owner. We collected expressions of
acceptance, interest, wonder, enthusiasm and one strong outrage from a professional dog
breeder.
During these experiments, we noticed that collecting meaningful reactions was dependant on
the context of mediation and the possibility for interaction with the audience. In other words,
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we had developed not only a narrative dimension but also a rhetorical dimension that
contributed to the strategy of the “uncanny enough”.

Discussion: the rhetorical strategy
Defining rhetoric
We argue that, in addition to the narrative dimensions explored by the authors from the
literature review, the experiment reveals another dimension—intimately related to the aim of
organising a debate with the audience—the rhetoric one. This next section goes over the
Dog&Bone experiment so as to build a framework that can also account for certain scattered
elements that are sometimes evoked by critical designers. The goal is to offer a more
systematic approach to these practices.
To define the rhetorical strategy, we intend to use Aristotleʼs treatise (Aristotle, Rhys, Ingram,
& Friedrich, 1954) that still structures the way discourse and persuasion are analyzed today.
Of the modes of persuasion furnished by the spoken word there are three kinds.
The first kind depends on the personal character of the speaker; the second on
putting the audience into a certain frame of mind; the third on the proof, or
apparent proof, provided by the words of the speech itself. (Aristotle et al., 1954)
Rhetoric is an art of persuasion that has three foundations:
• the authenticity and credibility of the speaker,
• the audienceʼs interests and feelings,
• the choice and organization of the argument.
While designers may be aware of the importance of addressing each of these conditions of
debate, we think that we need to explicitly examine how different aspects of their production
relate to these foundations.
Setting the credibility of the speaker
While presenting Dog&Bone, the author usually explains the reason motivating the project in
very personal terms. He explains his long distance relationship with his girlfriends whom he
lived with only part time. Then he points out how there is a need for him to imagine
alternative ways of communicating with each other. In other words, the author makes it clear
to his audience that he has a vested interest in this project not a superficial one. He explains
some of his very personal, intimate reasons for doing so. The authorʼs relationship to the
subject makes him “credible”. The author also makes clear that he has worked with RCA
teams, a place where such productions were initiated and developed. This particular
connection is what makes him appear personally more legitimate.
According to Aristotle, credibility is particularly necessary when the subject is debatable. The
more the subject is controversial the more the audience needs to have some certainty about
the authorʼs engagement and legitimacy. This legitimacy can be bestowed by the personal
intimate experience of the speaker, it can also derive from his professional experience.
Repeatedly for instance, critical designers reaffirm that they are designers and not artists,
which is a way for them to situate their work and the type of legitimacy that they claim for
their work. This legitimacy is reinforced by the different institutions (museums, galleries, labs)
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with which they collaborate to produce and distribute their work. They often act as “metalocutor” that remediates, or frames, how a project is considered by the audience.
Teasing the audienceʼs interests and feelings
The Dog&Bone experiment wants to focus on how to make absence more bearable. The
choice of a pet to carry affection is bound to elicit very positive feelings in the audience. But it
can also make them feel uncomfortable that the animal is being used as a tool. Or it makes
them laugh when the movie shows the “tester” running after the dog to continue his
conversation. The feelings are not here - as in a work of art - for themselves or for any
cathartic experience. They are here to start a discussion.
In rhetoric, the speaker has to stir and relate to peopleʼs interests and feelings for the
discussion to start. First, the locutor has to establish a good relationship with his public. What
traditional rhetoric qualifies as “captatio benevolentiae”. She does that by respecting the
feelings and expectations of her audience. But then, to win her case, she needs to move the
audience. Rhetoric is born in the tribunal. Different emotions—anger, sadness, joy,…—need
to be elicited from the audience. Aristotle remarks that most of the time, this play on emotions
is what is going to win a case or lose it because, he notes, people do not have the time to
learn, or to follow complicated demonstrations, but they can still feel about a case and make
a decision on the basis of these feelings.
This echoes the definition of the uncanny given earlier, as well as the intentions of the
authors related in the literature review. The authors repeatedly caution that the audience
needs to be unsettled but not freaked out. They point out the necessary balance of positive
and negative emotions. The “uncanny” appears precisely as a way to touch the audience, to
appeal to their feelings.
Convincing the audience with argumentation
As said in the usecase description, the set of communication materials—logos, texts,
images, videos and the two objects—created around Dog&Boneʼs dog collar, is able to
articulate different scales of complexity. The discourse generated by the presence of the
different elements on their own or the one performed by the speaker is adaptable in different
situations (conferences, exhibitions, web, print…) and audience. An audience of professional
engineers would not ask for the same kind of technical details as professional designers.
Another example of this rhetorical criteria is found in Auger-Loizeauʼs work.
“for technological believability, the Audio Tooth Implant relies on a general public
awareness of hard and well-publicised facts, such as the miniaturisation of digital
technology and urban myths such as dental fillings acting as radio antenna and
picking up audio signals. These combine to give the concept a familiarity. It was
also necessary to provide a convincing description, in laymanʼs terms, of the
technology involved. […] This description helped in convincing those with a good
understanding of electronic technology.” (Auger, 2012, p.158)
The artefact is part of an argument and as such does not present so much a “truth” as a
probable explanation. The art of the rhetoric, as it is mostly remembered, is about the topics
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and stylistic flourish that the author is able to master to tell his case in original and appealing
ways. Stories, descriptions, metaphors, examples, are part of the argumentative process as
well as the aesthetic qualities of the objects. Designers do indeed put a lot of emphasis on
the quality and finishing of their productions.
The uncanny is not only triggering feelings of unease, it plays on peopleʼs cognition too
because the outcome is not some aesthetic experience or cathartic experience. It is a means
to an end: that is the debate itself. It presents its case with a relation to what can or what
cannot be believed, what can or what cannot be done, what is technically feasible or not. To
do that the designers of uncanny objects make hypotheses about the technical literacies of
their audience. They need to have a fairly good idea of what is considered common
knowledge to be able to destabilise it.

Conclusion
The conceptual framework of critical design is not only based on the narrative dimension of
the uncanny but also on the three rhetorical dimensions (legitimacy, emotions,
argumentation) that are also ways of managing the balance of the uncanny enough. The
rhetorical dimension is a key element of the “design for debate”.
Design exploration research and more precisely, the design practices that trigger reactions,
discussions and even debates in the audience need methodological and rhetorical
clarification. In order to elicit the audience reaction, these practices use a specific narrative
strategy based on the psychological concept of the uncanny. Based on a literature review we
presented how these artefacts, subtly balanced between familiarity and unfamiliarity, provoke
an uncanny feeling. At that point, a case study of critical design, produced by one of the
authors, was presented in order to reflect on the research. We finally proposed a conceptual
framework—based on the narrative dimension of the uncanny plus the rhetorical one. This
allows us to frame more systematically the strategy for debate that is at work, in particular it
draws our attention on three main rhetorical aspects: the argumentation which is provided not
only by the artefact but also by all the documents that organise the reception of the artefact;
unsettling the audienceʼs emotions is a cornerstone of this form of design, in particular
because it offers a shortcut to discuss the problems; and the argumentation used to assert
the artefact probability.
The limitations of the framework could be explored by evaluating if, and how much peopleʼs
reactions are triggered (emotions, engagement, discussions…). We also wonder if the notion
of debate is appropriate. It can be seen as the intent of these practices but does the debate
or even the discussion occur at this stage? Is a step missing to start a discussion? Are the
debates happening, but simply not captured by any media? The next step of this research
should examine the importance of the mediation of these projects (crafting the situation of
reception) as it seems primordial to gather meaningful audience reactions to start a
meaningful discussion.
As designers insist on getting forms of engagement, they therefore shift the attention from
winning a case (rhetorical framework) to discussing and debating options (communication
framework). We conclude that this specific relationship between artefacts and viewers makes
Design a form of communication between designers and their audience.

1060

Acknowledgments
The authors would like to give a warm thank you to their research collaborators: Pierrick
Thebault, Jeremy Boy, Remy Bourganel, Emmanuel Mahé; The persons involved in the
Dog&bone project, including James Auger, Jimmy Loizeau, Nicolas Nova, Daniel Sciboz,
Daniel Pinkas, HEAD–Geneva Media Design program; And the anonymous DRS reviewers.

References
Aristotle, Rhys, R. W., Ingram, B., & Friedrich, S. (1954). Rhetoric. New York: Modern
Library. Retrieved from http://classics.mit.edu/Aristotle/rhetoric.mb.txt
Auger, J. H. (2012, September). Why Robot? Speculative design, the domestication of
technology and the considered future. The Royal College of Art.
Bardzell, S., Bardzell, J., Forlizzi, J., Zimmerman, J., & Antanitis, J. (2012). Critical design
and critical theory: the challenge of designing for provocation (pp. 288–297). Presented
at the Multiple values selected, New York, New York, USA: ACM Request Permissions.
doi:10.1145/2317956.2318001
Bleecker, J. (2009). Design Fiction (pp. 1–49). Near Future Laboratory.
Bosch, T. (2012, 02 March). Sci-Fi Writer Bruce Sterling Explains the Intriguing New Concept
of Design Fiction. slate.com. Retrieved March 2013, from
http://www.slate.com/blogs/future_tense/2012/03/02/bruce_sterling_on_design_fictions_.
html
Dunne, A. (1999). Hertzian tales: electronic products, aesthetic experience and critical
design. London: The Royal College of Art computer related design research studio.
Dunne, A., & Raby, F. (2001). Design Noir: The Secret Life of Electronic Objects. August
Media.
Fallman, D. (2008). The interaction design research triangle of design practice, design
studies, and design exploration. Design Issues, 24(3), 4–18.
Freud, S. (2004). Das Unheimliche. In Fantastic Literature: A Critical Reader. Westport,
London: Greenwood Publishing Group.
Gentès, A., & Jutant, C. (2012). The game mechanics of pervasive applications: visiting the
uncanny. New Review of Hypermedia and Multimedia, 18(1-2), 91–108.
Kerridge, T. (2009). Does speculative design contribute to public engagement of science and
technology? (pp. 1–18). Presented at the Proceedings of the Swiss Design Network
Symposium, Lugano.
Kirby, D. (2010). The Future is Now: Diegetic Prototypes and the Role of Popular Films in
Generating Real-World Technological Development. Social Studies of Science, 40(1),
41–70.
Schön, D. A. (1983). The Reflective Practitioner. Basic Books.
Sterling, B. (2009). Design fiction. Interactions, 16(3). doi:10.1145/1516016.1516021
Todorov, T. (1970). Littérature fantastique. Poétique (Collection) (Vol. 1). Seuil.

1061

Teaching a User-Centred Approach to Exploring Product
Personalities and Sensory Attributes
Lois Frankel, School of Industrial Design, Carleton University, Ottawa, Canada.

Abstract
While basic design principles tend to be visually oriented, a user-centred design
perspective focuses on the product experience and hence is multi-sensory. Moreover, the
sensory qualities of products can relate to perceived product personalities. This paper
describes a pilot investigation in a design principles course. We used an existing product
personality tool for evaluating perceptions associated with a number of small mechanical
everyday products. Initially students explored links between visual qualities of products
and meanings and emotional responses derived from them. Subsequently, they observed
participants’ multi-sensory experiences with the same products with the objective of
understanding the differences in perception between purely visual experiences and other
sensory layers of human-object interactions. The paper concludes that tactile and auditory
sensory design attributes contribute additional and sometimes different meanings,
emotional responses, and interactions to everyday products, and possibly into whole
product categories. Product design educators can benefit from expanding their
introduction to form-giving from a strongly visually-oriented approach to a multi-layered
approach for detailing sensory characteristics of products, especially auditory and tactile
features.

Keywords
Multi-Sensory Experiences, Sensory Product Attributes, Product Personalities
This paper documents a pilot student investigation of the relationship between perceived
product personalities and sensory qualities designed into products. Patrick Jordan (2002)
notes that products are like “living objects with which people have relationships”. Other
design researchers have observed that people relate to certain products as if they were
human, for example, getting angry with them or being nice to them to get them to work
properly (Reeves and Nass, 1996). Given this phenomenon, designers should be able to
enhance the person-object relationship by intentionally incorporating sensory features into
products that may be perceived as having particular personalities. This project explored
existing product/user relationships to begin to understand how and when sensory features
contribute to perceived product personalities and user experiences, within the context of
teaching design principles. The objective of the study was to identify multi-sensory design
considerations for determining user-centred design features for different stages in humanproduct interactions.
The paper begins with a brief discussion of design principles introduced to product design
students, ranging from formal “rules” to user-centred considerations. It then discusses the
two phases of the students’ assignment; the first phase explored visual factors that
contribute to perceived product personalities and the second phase explored how
meanings, emotional responses and interactions based on visual perceptions can be
altered by additional sensory channels such as touch and sound.
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Context
Product designers have traditionally determined the visual and three-dimensional
attributes of products. In product design schools, there is an emphasis on form-giving,
according to fundamental principles governing visual and tangible properties (Gilles, 1991;
Pipes, 2009). Prescriptive design approaches, many originating with the Bauhaus, form
the basis for foundation design studios. Students also learn about user-centred issues in
separate ergonomics or human factors courses and user-centred design projects
(Courage and Baxter, 2005). There is a separation between the “creative” skill set and the
human-oriented approach. In the former case, a good designer applies the rules of
compositional unity and balance to achieve or disrupt a model of harmony (Jordan, 2002).
In the latter case, user studies provide feedback for refining and adjusting a product’s
formal properties to meet user requirements (Kuniasvsky, 2003).
Alternatively it could be argued that the visual and formal features of a product are part of
the same domain as user-centred product features such as affordances (Norman, 2004).
From that perspective user-oriented design adds more than formal attributes to design
detailing; it encompasses a broader range of subjective multi-sensory experiences.
According to Hekkert and Schifferstein (2007) product experiences consist of three
components:
The aesthetic response is characterized by feelings of (dis) pleasure that are based on the
sensory perception of the object; the object looks beautiful, feels pleasurable, or sounds
nice. In addition, people try to understand how a product must be operated or which
actions it affords, and people attribute all kinds of expressive, semantic, symbolic or other
connotative meanings to it. The interactions with a product can help a person to reach a
goal or can obstruct him or her in attaining that goal, and thereby lead to various
emotional responses.
In a user-centred design approach, “the user should be involved from the product’s
inception” (Courage and Baxter, 2005). This means that an understanding of users’
requirements, ways of doing things, mental models, and contexts of use all come to play
in the design of the products. It makes sense to incorporate the users’ sensory
experiences into the process rather than collecting user/usability data and then turning to
principles of form-giving that are somehow detached from the components of the user
experience.
This study was conceived as a way for students to learn about the relationship between
the multi-sensory features of existing everyday products and users’ subjective
experiences. The intention was to engage undergraduate students in examining how
multi-sensory aesthetic, operational, and interactive components add to purely visual and
formal compositional principles in product design. With this approach, emerging designers
can develop a broader perspective about user-centred design features, especially for
products incorporating multisensory characteristics.

Seeing is Believing
This exploration took place as part of a new second year undergraduate industrial design
course entitled Sensory Aspects of Design, replacing a studio focused on traditional form
and colour principles. The exploratory study described below, took part in two phases.
Given that there is a strong focus on the visual characteristics of product design in the
design curriculum, Phase One began with an investigation into the messages product
appearances communicate. This investigation built on Patrick Jordan’s (2002) “Product
Personality Assessment Questionnaire”. The objective was to determine perceptions of
small mechanical everyday products within eight specific product categories: corkscrews,
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locks for lockers, handheld safety razors, multi-purpose Swiss army-type knives, hand
held juicers, desk lamps, tape dispensers, and staplers. There were eight teams with five
or six students and each team selected one product category. Within their chosen product
category each team studied three products varying from “high design” through to “low
design”. They were looking for links between visual qualities of products that users
associate with meanings and emotional responses to the products in that category. Each
team recruited a total of ten participants from the class to assess the “traits” of each of the
three objects in the team’s product category. For example, the Lock Down Krew team
selected three different locks, as shown in Figure 1.

Figures 1 & 2: The 3 locks and set up for participant evaluation (credits: Booth-Dawson,
Mathew, Rakoff Bellman, Steindel, Zurowski)
Each participant evaluated the locks primarily through visual inspection, as shown in
Figure 2, filling out semantic differential scales derived from Patrick Jordan’s “Product
Personality Assessment Questionnaires” [5], as shown in Figure 3 and Figure 4 below:

Figure 3: Product Personality Assessment Questionnaires (credits: Booth-Dawson,
Mathew, Rakoff Bellman, Steindel, Zurowski)
The teams then analysed the set of product assessments for each product to determine
its perceived personality. They identified the personality dimensions unique to each
product by focusing on the adjectives with the highest scores. Following that, the teams
analysed the formal properties of each product to determine links between the product
personality profiles and specific form and colour phenomena that may have contributed to
the perceived meanings and/or emotional responses. This interpretive and experimental
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process, without prescriptive rules for interpreting form and colour features, stimulated
discussion and debate. In the case of team Tight-Squeeze, their hand-held juicer results
were revealing. For example, they associated the participants’ perceptions of narcissistic
and inflexible personality traits with the juicer’s downwards-thrusting ridged and pointed
central body element and its sharply angled asymmetrical legs as seen in Figures 4 and 5:

Figures 4 & 5: The Violent Juicy Salif (credits: Cross, Yonekawa, Natchetaia, Sudak, Zhu)
In addition, each team was required to develop a 5-minute role-playing enactment to
illustrate the aspects of the products’ qualities and/or features that might affect users’
perceptions. Strangely, in the case of the Juicy Salif above, the enactment ended in the
death of a much simpler and sweeter juicer who could not stand up to the sharp, violent
masculine personality of Juicy. Playfulness aside, all of the student teams reported
significant qualitative realizations. For example, the Lock Down Krew reported:
1.
Similar products were compared yet vastly different personalities arose amongst
the same product category. This is not because of large differentiations (aside from colour)
but because of the magnitude of the sum of fine details, such as radii, finish, transitions,
and text. Most personality traits could be traced back to a supporting formal detail of the
lock.
2.
Our group was surprised to find that our predictions for the results of the testing
were far from the actual results. We would not have been able to perceive these results
without testing. It was reinforced that, despite what we think, we don’t know what others
feel/think until we ask.
By the end of this phase, each product was assigned a personality profile based on the
visual perceptions of its formal features. The teams gave each product a name, ranging
from common names to movie star names, already associated with strong personality
types. The students had no idea if these personalities would hold true when participants
interacted with the products using other sensory channels. Would sweet Annie Edison, the
mini stapler or masculine, Viktor Iznakov, the powerful stapler maintain their attraction
when participants actually used them?
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Figures 6 & 7: eStapler online profiles for Annie & Viktor (credits: Barsalou, Chen,
Nyakairu, Wilcox, Wilson)

Interacting is Differentiating
In the second phase student teams focused on observing sensory and experiential
interactions between people and the chosen team products. The objective of this phase
was to analyze the multi-sensory experience of a product with respect to understanding if
the original product personality would change with more interactive sensory involvement,
based on the work of Fenko, Schifferstein, and Hekkert (2009). Their mission was to
determine:
How do sensory features and attributes affect product choice and multi-sensory
experience?
Do the previously determined product personalities persist?
Three participants tested each product. Each participant performed two tasks with each
product, in some cases choosing each of the three products in order of preference. Team
members observed, videotaped (with permission), and later analysed the interactions
each participant had with the product while completing the specified tasks. In their
analysis they looked at the number and kind of sensory interactions in relation to specific
product features and stages of use. For example, in the case of the eStapler team the two
simple tasks were to “choose a stapler and staple some paper”, which was repeated three
times, and to “refill the staplers”. The results of these observations led to Classifications
of Sensory Interactions, which some teams presented as storyboards of sensory
interactions (see Figure 8) and interpretations of the findings (see Figure 9).

Figures 8 & 9: Classification & Interpretation (Barsalou, Chen, Nyakairu, Wilcox, Wilson)
Overall, the teams found that the principal senses people engaged with while using the
products were visual and tactile, and secondarily, auditory. In fact, the senses could be
ordered as follows: “the first experience of interaction is through the distant sense of vision,
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followed by the proximity sense of touch, and enhanced periodically during use by the
distant auditory sense”. Most teams found discrepancies between their findings from
phase one and phase two. Moreover, design elements appealed to different sensory
modalities depending on stages of use. For example, the Lockdown Krew noted that,
when first seen, colour and formal novelty initially attracted their Phase 1 participants to
their lime green “Olivia” lock. However, the anticipated familiarity associated with the
users’ tactile and auditory experiences made their “Gary” lock the favourite when
participants engaged in sensory interactions with the locks in Phase 2, as noted in Figures
10 and 11:

Figures 10 & 11: Participants’ choices differed between Phases 1 & 2 (Barsalou, Chen,
Nyakairu, Wilcox, Wilson)
Overall, the discrepancies alerted the students to the value of user-centered and multisensory design approaches to design decision-making. Their insights are discussed in the
following section.

Discussion
Since this assignment was both introductory and experimental, it was not obvious whether
the results would show any differences between participants’ visual perceptions of
products and their perceptions after additional sensory interactions with them. However,
for most of the teams, once participants interacted with the products, the perceived
product personalities changed. The students began to recognize that user-centred design
is closely tied to ease of use. The users are influenced by their interactions with multimodal product features. As in human relations participants’ interactions became more
intimate, focused, and complex when they were required to complete tasks. While good
looks promise successful and engaging interactions, tactile and auditory product features
act as important mediators in the activities.
For example, the desk lamp team realized that the visual aspects of the product
personalities “held true”, but “during interaction, certain sensory aspects of the lamps
started to contradict their personalities”. A friendly lamp displayed tactile unfriendliness
during interaction due to poor button design and a sophisticated multi-element lamp
displayed primitive tactile operational features for adjusting its height. They concluded,
“The functionality and usability started to influence the personalities more than their visual
qualities”, supporting the notion of considering multi-sensory aspects as user-centred
design features.
The students began to consider visually oriented aesthetic product features as “the most
determining factor in terms of shelf appeal”. They began to recognize that multi-sensory
attributes that contribute to an engaging and successful operational experience are key
factors for a good user-centred product. “In terms of it being a successful product,
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functionality and usability is incredibly important- HONESTY”. One team summarized the
user-centred sensory contributions of sound and touch by saying, “These functional and
usability factors need to incorporate secondary sensory aspects in order for it to become a
satisfying experience”.
The students were also encouraged to consider the ordering of human-object interactions
with respect to sensory features, based on the work of Fenko, Schifferstein, and Hekkert
(2009). As a result several teams presented their findings in relation to stages of use,
similar to a task analysis breakdown, as can be seen in the knife interactions in Figures 12
& 13 following, where the sensory interactions are mapped onto each step in the task. As
the stages of use proceed, the dominant visual sense in stage one in Figure 12 gives way
to tactile interactions, which dominate in the rest of the stages, albeit to a lesser degree
(note grayed-out hand). These are further augmented by auditory feedback as the use
cycle progresses and in stage one in Figure 13, auditory engagement is more important
than the visual experience.

Figures 12 & 13: Mapping sensory interactions to task stages (credits: Arkuszewski, Choi,
Gilmour, Kurluk, Roberts)
By the end of phase two it became apparent that the overwhelming focus on the visual
aspects of form and colour phenomena in form-giving activities could contribute to
products that do not fully meet users needs, requirements, or optimal sensory experiences.
Taking a multi-sensory approach to the design of product features could result in a richer
multi-layered, and longer lasting product experience.
Nonetheless, this pilot study had several limitations. First, it was a simplified introduction
to basic design research for undergraduate students beginning to develop their
foundational industrial design knowledge. Second, it was the first assignment in a new
course with the objective of converting a studio-based approach to form and colour
principles into a reflective user-centred exploration of multi-sensory product features.
Third, the students were given a great deal of leeway in setting up their testing contexts to
allow for some creativity, which may have affected the test results. For example, some
teams came to the conclusion that the discrepancy between phases one and two were
due to the testing situation. For example, the Lockdown Krew were concerned that they
had influenced their participants in phase two:
Our question in phase 1 targeted visual aesthetic preference from a consumer perspective.
Personality is a factor that influences choice but it is mostly based on tastes.
Our user scenario was (unintentionally) a high-pressure situation.
We think the choice of lock was influenced by an “observer expectancy effect” [in which]
our test subjects wanted to perform well and meet our expectations.
The desire to perform well led our users to choose the lock with which they were most
familiar.
With different product choices and a different time frame, in-situ observations may have
been more appropriate. Since participants did not fill out a Product Personality
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Assessment Questionnaire after the multi-sensory use scenarios, the discrepancies in
final personalities were not statistically confirmed. Lastly, the basic design research
observations in these two phases were oriented towards providing a reflective alternative
to teaching students prescriptive design principles. Therefore a measure of success would
be to determine the extent that students are more aware of how a wider range of usercentred multi-sensory features can be an integral part of the design development of
everyday products.

Conclusion
This paper illustrates the potential usefulness of incorporating form and colour
characteristics within the larger context of a user-centred approach to design detailing in
foundation design studies. It reveals how students explored the dynamic nature of the
sensory relationship between a product and a user over time, as different sensory
experiences come to the fore in different stages of interaction. Product personalities are
first perceived through a visual sensory modality. Once the user engages tactile and
auditory senses in operational and interactive activities, his or her original visual
perceptions may change, altering the perceived personality of a product. This awareness
can sensitize student designers to the multi-layered aspect of sensory interactions with
products, with more than one sensory experience occurring, creating a richer or a more
complex (good or bad) experience for the users. Therefore, in this assignment, emerging
student designers learn that user-centred design is not separate from the aesthetic formal
and multi-sensory features of products. Well-designed multi-sensory and use-oriented
attributes of products can contribute to users’ perceptions and responses to those
products.
Product personality is only one tool for measuring assumptions, reactions, reiterations,
and contextual differences. In this case, it provides a lens that shows how sensory
engagement changes with stages of use. Multi-layered sensory interactions are necessary
considerations in the design of a product for long-term use. Product design educators can
benefit from expanding their introduction to form-giving from a strongly visually oriented
approach to a multi-layered approach to detailing multi-sensory characteristics of products,
especially auditory and tactile features.
The assignment described here was inspired by the work being undertaken at Delft
University of Technology in Multisensory Product Experience in Industrial Design
Engineering by Hekkert and Schifferstein and the work of Sensory Anthropologists David
Howes and Constance Classen at Concordia University. It sets the stage for future
investigations into the transformation of prescriptive design principles as well as the study
of the advantages and disadvantages of different sensory modalities in designing product
interactions. The long term goal is to sensitize emerging designers to integrate multisensory design elements that enhance pleasure, meaning, and operational aspects as
part of holistic, long term, evolving relationships between people and their everyday
products.

References
Courage, C. and Baxter, K. (2005). Understanding Your Users: A Practical Guide to user
requirements: Methods, Tools, & Techniques. San Francisco: Elsevier Inc.

1069

Fenko, A., Schifferstein, H. N.J., and Hekkert, P. (2009). Which Senses dominate at
different stages of product experience? In Proceedings of Undisciplined! Design Research
Society Conference 2008, Sheffield Hallam University, Sheffield, UK, 16-19 July 2008.
Hekkert, P. and Schifferstein, H. N.J., (2007). Introducing Product Experience. In
Schifferstein, H. N.J. and Hekkert, P. (Eds.) Product Experience (pp. 1-8 ). Oxford:
Elsevier.
Gilles, W. (1991). Form Organization. Oxford: Butterworth-Heinemann Ltd.
Jordan, P. (2002) The Personalities of Products. In Green, W. S. and Jordan, P. (Eds.).
Pleasure with Products: Beyond Usability (pp. 19-47). New York: Taylor & Francis.
Kuniavsky, M. (2003) Observing the User Experience. San Francisco: Elsevier Inc.
Lauer, D. A. and Pentak, S. (2008) Design Basics 7th Ed., Boston: Thomson Higher
Education.
Norman, Donald. (2004). Emotional Design: Why we love (or hate) everyday things. New
York: Basic Books.
Pipes, A. (2009) Introduction to Design 2nd Ed. Upper Saddle River, NJ: Pearson
Education Inc.,
Reeves, B. and Nass, C. (1996) The Media Equation: How People Treat Computers,
Television, and New Media Like Real People and Places, Stanford: Center for the Study
of Language and Information.

Lois Frankel
Lois Frankel, Associate Professor in the School of Industrial Design at Carleton University,
studies the user-centred design of computer-enabled products. Her past experience as a
jewellery designer influenced her focus on wearable computing devices for health and
wellbeing. Her work with smart products for the Elderly/Vision Impaired includes design
research projects with the TAFETA (Technology Assisted Friendly Environments for the
Third Age) group at the Elisabeth Bruyere Health Centre in Ottawa and the Canadian
National Institute for the Blind.
Lois has been a Professor in the School of Industrial Design for twenty years and is a past
Director of the School. She is currently a PhD student at Concordia University, with the
generous support of a Doctoral Fellowship from SSHRC (the Social Sciences and
Humanities Research Council). Her PhD research combines the disciplinary approaches
of Sensory Anthropology Research and Generative Design Processes in design research
for wearable technologies for mature adults. Her previous degrees include: Master of
Environmental Design (Industrial Design) from the University of Calgary, Meisterschulerin
from the Düsseldorf Art Academy, Germany, Bachelor of Fine Arts from the Nova Scotia
College of Art and Design, and Diploma in Crafts and Design from Sheridan College,
Ontario.

1070

Designing Affiliative Objects: Investigating the Affiliations of
Medical Identification Jewellery

Abstract
This paper reports on design work-in-progress that, to date, has focused on the
affiliation of medical identification jewellery with paramedics as the central user group.
In doing so, we use Suchman’s notion of the affiliative object to reframe medical
identification jewellery as a compound epistemic object with affiliations to paramedics in
the province of Ontario, Canada. The paper begins by providing background including
the methods used to assess the use of medical identification jewellery. There follows a
section on how the findings from fieldwork were used to develop a first iteration of
design recommendations. A compliancy table then appends discussion of key findings
and design recommendations. Three design concepts were found to be particularly
successful in focus groups of participant paramedics. These were modified and
evaluated in response to the feedback obtained. One concept was ultimately rejected,
while the other two underwent redesign. The two successful concepts were developed
into high-fidelity prototypes. The design concepts presented here are observably
original and not copies of previous designs. As affiliative objects, they aim to facilitate
diagnostic work in emergency response. In doing so, they follow Lucy Suchman’s
(2005: 381) injunction that “the constitution of objects is a strategic resource in the
alignment of professional identities and organizational positionings.”

Keywords
medical identification jewellery; user-centered design; objectualization; object-centered
socialities, epistemic objects; affiliative objects; boundary objects.
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There is a growing literature in organization studies on the function of objects in design
practice, learning and institutional change (e.g., Henderson 1991, Yakura 2002, Sapsed
and Salter 2004, Miettenen and Virkkunen 2005, Ewenstein and Whyte 2009). The
concept of “object” here serves as a trope to express the relational dynamics of
association between things and persons. At the same time, the dynamics of association
between things and persons are subordinate to the logic and culture of different
professional identities and organizations that define and order “objects” (Law 2009).
Power is seen to be an effect of limited forms of ordering located on “boundaries.” Some
writers place emphasis on a role for “boundary objects” as “agents that socially organize
distributed cognition” (e.g., Star 1989, Star & Griesemer 1989, Carlile 2004). Others
focus on the capacity of “affiliative objects” as strategic resources “in the alignment of
professional identities and organizational positionings” (e.g. Knorr-Cetina 1997,
Suchman 2005). But crucial to all concerned is the idea of “performativity” and how
objects are positioned and the practices that embody them are ontologically “enacted
into being” (e.g., Mol 2002, Shotter 2011). Early on, Hans-Jörg Rheinberger (1997)
usefully contributed a distinction to be made between “technical objects” and “epistemic
objects,” the former being more or less permanent or immutable, the latter embodying
what one does not yet know. Ontologies in the context of epistemic objects are multiple,
not plural, requiring the work of affiliative objects and boundary objects to span “partial
connections” (Haraway 1988, Mol and Law 1994, Strathern 2004). The idea here is that
there are no essences or totalities to be revealed beyond boundaries, only partisan
positions. Moreover, it is a mistake to think about parts in terms of them being
fragments of a whole. The logic of the whole is not found in the logic of the parts, but in
effects that exist beyond the parts. Things and persons carry forward new
epistemological realities and new ontologies through interventions, enactment,
practices, and performances. The ontological enactment of epistemic objects is based
on becoming rather than a fixed being.
This paper considers the case of medical identification jewellery as a class of
“affiliative objects.” Specifically, the paper reports on design work-in-progress that, to
date, has focused on the affiliation of medical identification jewellery with paramedics as
the central user group. It begins by providing background including the methods used to
assess the use of medical identification jewellery. There follows a section on how the
findings from fieldwork were used to develop a first iteration of design
recommendations. A discussion of key findings and design recommendations
accompanies the production of a compliancy table which outlines key design
considerations from the perspective of paramedics as first responders in emergency
pre-hospital care. The design concepts presented here are observably original and not
copies of previous designs. As affiliative objects, they aim to facilitate diagnostic work.
In doing so, they follow Lucy Suchman’s (2005: 381) injunction that “the constitution of
objects is a strategic resource in the alignment of professional identities and
organizational positionings.”
Background
2"
"
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The existing MedicAlert bracelet has, in many respects, retained similar functionality
and appearance since its creation in the mid-1950s. The original design was for a silver
bracelet with the medical condition of the wearer engraved upon it (MedicAlert
Foundation 2013. The early MedicAlert logo featured a Rod of Asclepius, an emblem of
the medical profession, flanked by the words ‘’Medic Alert.” A central plaque bearing
this motif remains the hallmark of contemporary MedicAlert jewelry, and is closely
mimicked by other medical identification jewellery brands, such as Universal Medical ID
(2013). MedicAlert’s trademark patient database and telephone hotline were established
internationally by 1964 (Stevenson 1964: 980).
Significantly, it has been a commonplace for wearers to personalize or otherwise
modify their bracelets in a manner that reduces access to medical information in favour
of fashion and style. A perfunctory survey of internet sites concerning “MedicAlert
bracelet” undertaken at the outset of this study revealed a range of modifications that
indicate a sharp division in intents and objectives. While some wearers seem focused
on concealing and otherwise modifying the bracelet in order to decrease or avoid
stigma, others are tattooing written instructions to service providers on strategic sites of
the body in order to guide first responders in emergency situations. The division in
intents and objectives recalls Graham Pullin’s (2009) study of the “tension” that currently
exists among design disciplines (e.g., fashion, industrial design, graphics, engineering)
involved in designing for disability. The exemplary case for Pullin is the modern day
transformation of eyeglasses from wholly functional medical assistive devices into
stylish eyewear. Eyewear thus functions as a kind of boundary object. Susan Leigh Star
and James R. Griesemer have described boundary objects as those that:
inhabit several intersecting social worlds…and satisfy the informational
requirements of each of them. Boundary objects are objects which are both
plastic enough to adapt to local needs and the constraints of the several
parties employing them, yet robust enough to maintain a common identity
across sites (1989: 393).
However, eyewear is a special case in the history of the design of medical
assistive devices. Pullin shows this in comparisons with other medical appliances such
as hearing aids and prosthetic limbs that continue to achieve “discretion” for disabled
wearers through concealment. In view of all this, we decided to take a stepped
approach to problem-solving in the redesign of medical identification jewellery. In effect,
we reasoned, the redesign of the medic identification bracelet could begin by first
addressing the culture and organizational positionings of a segment of user concerns. A
table of compliance of successful design recommendations could be generated for
purposes of identifying indispensable design considerations for future iterations of a
more inclusive bracelet. In this regard, Lucy Suchman (2005) usefully observes that
objects demonstrate “affiliative powers,” particularly when occupying the role of an
“epistemic object.” She describes the process of transforming the Xerox 8200 copier,
initially a common workplace object, into a specifically scientific object by “reworking its
boundaries” among the various parties involved in research on the device. Our
recommendations for the redesign of medical identification jewellery are the first step
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such a transformation. In what follows, we reframe medical identification jewellery as a
compound epistemic object with affiliations to paramedics in the province of Ontario,
Canada.
Methods
Among the provincial emergency medical personnel we interviewed, paramedics were
the only ones who report considering medical identification jewellery in their practice. In
fact, emergency department physicians noted that hospital staff rely on paramedics to
report the presence of medical identification jewellery. Furthermore, several paramedics
stated that medical identification jewellery has the potential to be useful in situations
where patients are unresponsive, uncommunicative, or have a language barrier.
A literature review of the medical directives and training materials used by
paramedics in Ontario was initiated in order to obtain information about specific
procedures. We wanted to know which practices paramedics were supposed to use
when responding to medical emergencies. In particular, we wanted to know how
practitioners prioritize and classify patient information so that we could draw up
recommendations for the information architecture of the proposed redesigns.
Additionally, we wanted to know what behaviours paramedics perform when seeking
patient information. That being said, because such practices are based as much in tacit
knowledge as they are in explicit knowledge (Collins 2010), we also conducted a series
of semi-structured long-form interviews with fourteen paramedics from five emergency
medical services in the province of Ontario. The services with which we worked serve a
range of demographics, including large and small urban centers, suburban, rural and
seasonal populations, and highway traffic.
The lead author used the findings to develop a first iteration of design
recommendations. A set of six representative design concepts were then presented in a
series of focus groups for participant paramedics. Participants were provided with
illustrations, orthographic drawings, and explanations of the designs. They were asked
to share their thoughts and preferences regarding the prospective usefulness and
practicality of the various ideas, as well as to identify any features or characteristics that
they thought were missing. A second iteration of design recommendations were then
drawn up and taken back to the participant paramedics.
Key Findings
Three design concepts were found to be particularly successful in the focus groups.
These were modified and evaluated in response to the feedback obtained. One concept
was ultimately rejected, while the other two were further adapted in response to our
initial recommendations regarding the redesign’s information architecture. The two
successful concepts were developed into high-fidelity prototypes.
Participant paramedics expressed concern with the overreliance of medical
identification jewellery providers on patient reporting which, they said, is often
inaccurate, incomplete, irrelevant, or some combination of the three. They also
complained about the absence of any clear standard of what constitutes relevance in
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the context of a medical emergency. For example, glaucoma is listed in the
Compendium of Pharmaceuticals and Specialties (Canadian Pharmacists’ Association
2011) as a contraindication for four paramedic-administered drugs (and several other
emergency-relevant drugs), and it is listed as a relevant condition by a major medical
identifier brand (Universal Medical ID, “Frequent Questions” 2013). Emergency medical
personnel were most interested in medical conditions or past procedures that could
have some bearing on a patient’s emergent condition, such as allergies, conditions or
medications that contraindicate the use of drugs that are commonly administered prior
to a patient’s admission to the hospital. In order to identify relevant contraindications, we
identified ten categories of drugs as likely to be administered during pre-hospital or
emergency department care. The list of contraindications was revised to include only
interactions that are life-threatening or potentially life-threatening.
A second concern reported by paramedics was the lack of visibility and
recognizability of current designs. Focus group participants attributed this problem to
the stylistic similarity of medical identification jewellery and conventional commercial
jewellery. Watches and delicate chains on bracelets were mentioned as design
elements that are particularly challenging to identify as being distinctly medical. The
practical conditions of pre-hospital medical care render discreetly-styled medical
identification jewellery ineffective. Every paramedic noted that rather than spend a
substantial amount of time searching for information from a specific source, a
paramedic will choose to gather information throughout his or her environment. With
respect to visibility and obviousness, one participant joked about, “flashing lights, disco
balls, strobe lighting…[or] really bright colours.” (His partner noted that this comment
was only half in jest.) Another participant pointed out that simple or decorative bands or
chains used on many bracelet styles can be problematic, as they give no indication of
the object’s medical status and, at any rate, there is little time to turn the bracelet
around and check. Participants also expressed a preference for standardization of the
location and appearance of a medical identifier system. This issue is once again linked
to medical identification jewellery’s mimicry of commercial jewellery. Participants also
clarified that uncommon medical identifiers such as anklets or tattoos may often go
unrecognized. Further to this, they acknowledged that they are unlikely to use any
system that requires additional steps to access information in an emergency situation,
including wallet cards and necklaces. The primary concerns about wallet cards were
that patients may not always have such identifiers on or close to their persons, and that
paramedics are sometimes reticent to search a patient’s pockets or possessions. One
participant added that purses and other personal possessions are often not collected
immediately from the scene of an accident, increasing the chance that devices like
wallet cards or key fobs might not be found. Opinions about necklaces were more
mixed: some participants felt these are effective because they are likely to be noticed in
critical emergencies, wherein a paramedic will quickly obtain access to an unstable
patient’s chest. Other participants felt that in the majority of emergencies, a necklace
will be relatively non-visible and inaccessible as it may be hidden under a patient’s shirt.
Finally, they also stressed the size and appearance of any text used on designs.
Participants noted that the small text currently used on most medical identification
jewellery designs is often not readable, especially for paramedics who are farsighted, or
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responding to night-time calls. A table (Table 1) below provides a summary of key
focus group findings that were used in the development of the first iteration of design
recommendations. Subsequent focus group feedback was used to refine our design
considerations.
Recommendation
Visible

Requirements
Use attention-getting design elements.

Recognizable

Use design elements that are distinct from
commercial jewellery, and/or distinctly medical; use
distinct elements around the chain or band to
improve 360-degree recognizability.

Accessible

Require minimal steps between recognition of device
and accessing of patient information.

Readable

Any text elements follow accessibility guidelines such
as those listed in the United States Federal Aviation
Administration’s Human Factors Criteria for Displays
(Ahlstrom and Kudrick 2007).

Relevance of information

Three-tier information architecture

Include only information about severe or potentially
fatal contraindications and hypersensitivities to
emergency-relevant drugs and therapies.

Display information relevant to life support drugs and
therapies, non-life support paramedic-administered
drugs and therapies, and pre-admission hospitaladministered drugs and therapies on visually and
geographically distinct devices

Table 1: Initial specifications required for medical identification jewellery
designs to successfully address paramedics’ needs.

"

Design Concepts and Considerations
The first set of design concepts featured the use of surface mimicry, i.e., mimicry of a
form that is likely to be commonly encountered in user practice or training. We
6"
"
1076

developed a form factor based on a hospital bracelet (Figure 1a); icons to indicate the
presence of medical information in a charm necklace concept (Figure 1b); two designs
employing a pharmaceutical capsule motif and EKG waveform (Figures 1c-d); a
singular, simple form based on the red blood cell (Figure 1e); and a “Star of Life” icon
with secondary visual cues of saturated colour (Figure 1f). Figures 1b, e, f were
designed with an intended purpose to house RFID tags, NFC tags, and QR codes,
respectively.
a)

M

b)

M

c)

d)

e)

f)

7" concept; b) charm necklace concept; c) pill
Figure 1: Initial design concepts. a) Hospital band
"
necklace
concept; d) EKG band concept; e) red blood cell pendant concept; f) spectrum pendant
concept.
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Participants reviewing the initial design concepts in the second round of focus
groups were unexpectedly unreceptive to design concepts that relied on digital
technology (i.e., RFID tags, NFC tags, and QR codes). They raised concerns about
efficacy and access to smartphones, computers and/or wireless internet in the field;
about the fiscal challenges of implementing new technologies for governmentsponsored emergency medical services; and about the privacy issues that may arise
regarding the use of a smartphone camera (as required for QR code scanning), or the
possible retention of patient data (as could occur with Internet-based solutions or NFC
tag readers). Furthermore, they pointed out that the use of such technologies would add
extra steps to field procedures that required nimbleness and speed of operation. One
participant asserted: “The rule in fire and ambulance is the piece of equipment is going
to fail when you need it.” Given such reticence – and barring a massive shift in the
information transfer practices used in the pre-hospital care field in the province – we put
to one side the digital consideration in favour of analog information storage methods.
The RFID pill concept, which received considerable positive feedback as a form, was
retained with revisions.
The paramedics in the second round of focus groups were overwhelmingly in
favour of design steps with the least number of steps between identification of the
medical identification jewellery and retrieval of information. They were particularly
supportive of a design concept with a “flip” mechanism, that is, where the information on
the device can be accessed in one step by flipping the text-bearing part of the device.
Several participants mentioned that this is how they access information on most current
medical identification jewellery, and commented that this is one existing design feature
that works effectively for them. As a result, we also set aside the charm necklace
concept, which required multiple steps of flipping through the various charms in order to
find the one that is relevant to the particular emergency.
Hospital band concept
The concept that received the most favorable response during the focus group process
was the hospital band design, shown in Figure 1a. This design received substantial
attention and commentary. All participants commented that the bracelet is instantly
recognizable. Immediately upon seeing the drawing, one participant stated, “This I
already recognize…if I saw this, I’d be like ‘what is this?’” Another participant stated that
it was the only design that she would “instinctively” recognize as medical in nature. The
hospital band-like design appeared most likely to encourage paramedics to check for
information: several participants stated that if they see something that looks like a
hospital band, they will probably examine it. Participants also liked the perforated, foldover style band, which they felt provides an additional visual cue as to its medical
status. The band style was implemented specifically in response to the comments of
one first-round participant, who noted that the generic metal chains used on current
medical identification jewellery make that jewellery impossible to recognize if looked at
from the wrong angle. The use of a distinctive band, and especially one that is already
associated with medical information as in the case of the perforated hospital band,
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increases the design’s 360-degree recognizability. Based on this, we developed a
prototype for user-testing.
We subsequently thought that the initial
design, featuring a wide metal plaque on a fairly
wide but snug-fitting leather band, would be very
difficult to flip. The protype was therefore made
entirely out of a flexible material. We used of
durable debossed, colour-filled silicone for the inner,
text-engraved surface of the bracelet. (See Figure
2). In order to increase recognizability and
customizability we used custom fabric snaps and
featured the emblematic EKG wave, rendered in
acrylic, sterling silver, and gold-plated sterling silver.
To allow for ease of reading, the engraved text was
oriented in such a way as it would automatically
face the reader when the bracelet is flipped over.1
Finally, to maximize readability, we lined the inner
band in light gray silicone, with black debossed text,
as studies have found that dark text on a light
background is easier to read. A gray background is
less likely than a white one to become noticeably
Figure 2: The flip mechanism applied in a
marred by dirt, which could decrease readability.
hospital band concept prototype.
EKG feature
The initial EKG-wave band (Figure 1d) was popular among our focus group participants.
They praised the recognizability of the EKG wave and commented that they would be
likely to inspect the bracelet. Some participants felt that this bracelet was more likely to
be accepted by potential wearers, as it is less conspicuous than the hospital band style
(although we noted that in the context of this study, being less conspicuous is not
necessarily a strength). Nonetheless, this concept received a sufficiently positive
response from most of the focus group participants that we wanted to include it in
prototyping.
Pill motif concept
Despite their aversion to digital approaches, many participants responded positively to
the form of the red and white pill pendant that was originally intended to store an RFID
tag (Figure 1c). Most participants found the pill design to be attractive and recognizable.
Several liked it enough to suggest alternative strategies for information storage that
might make the pill design “more functional.” These suggestions included using the
pendant to store a slip of paper with the patient’s information typed on it, using the
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
1

It can be assumed that the reader will be facing the wearer. The orientation of the text
(and bracelet itself) should be adjusted to accommodate left-handed wearers.
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pendant as a case for a micro USB key with the patient’s information stored on a text
file, and using the pendant as the basis for a scroll mechanism (such as is used in the
popular novelty ‘banner pens’). We decided to push matters further by producing a
conceptual model for the participants to examine and handle. Nevertheless, in the final
review of models and prototype, the idea lost instead of gained participant support.
Discussion and concluding remarks
In her paper “Affiliative Objects” (2005), Lucy Suchman proposes that our relations with
objects are “relations of affiliation.” Following Karin Knorr-Cetina (1997: 1), objects can
“progressively displace persons as relationship partners and increasingly mediate
human relationships.” Knorr-Cetina describes this as an “objectualization” of social
relations. At the same time, as Karen Barad (1998) has shown, objects have histories,
they resist and “bite back.” Hence, “objects are not innocent but fraught with
significance for the relations they materialize” (2005: 379).
In this paper we have studied medical identification jewellery in the context of
affiliative relations between paramedics and the people (i.e., patients) paramedics work
with when responding to emergency situations. The approach we have taken has been
to reconfigure and modify elements of design already in circulation. We have done so in
such a way as to understand the organizational positionings through which medical
identification jewellery can be made not as copies of earlier designs but as observably
original in relations of affiliation. As a first step, we offer below a Table of Compliance
(Table 2).
We have no doubt that the considerations listed in our Table of Compliance are
incomplete for the redesign of medical identification jewellery in general. We have
acknowledged, for example, the propensity of wearers to modify their medical
identification jewellery according to personal style. But this, we have noted, is at odds
with paramedics’ stipulations of visibility and recognizability. And our focus is on the
organizational positioning and user needs of paramedics. Medical identification
jewellery clearly holds multiple affiliations. At the same time, medical identification
jewellery “bites back” as it moves across boundaries in other social worlds (e.g., the
everyday life of the wearers).
Further to what John Law and Annemarie Mol (2002) have said, objects in
medicine – by virtue of being medical – are held together by affiliative practices. In her
work on atherosclerosis (2002), Mol persuasively argues that the multiple enactments of
a patient’s disease (via, for example, various clinical and test outcomes, and images)
are unified by certain practices, such as the “adding-up” of outcomes to support a
common object, the hierarchization of outcomes when they do not support a common
object, and the calibration of outcomes. At the same time, medical diagnosis and
treatment does not represent a single coordinated network and a single coherent
ontology. In a similar vein, we are arguing for a stepped approach to design work
whereby the design considerations of medical identification jewellery, if they are to fit
into the organizational positionings of first responder practices, must fit with – and not
increase – steps for field procedures that demand nimbleness and speed of operation.
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What we are highlighting here is the idea that the production of organizational order
through everyday practice has, “as both a primary resource and an ongoing, practical
problem, the work of bringing various forms of occasioned instruction into productive
relation with specific circumstances of action” (Suchman 2005: 388).
This is not to say that other organizational positionings do not matter. They do.
But they are discursively heterogeneous. We have adopted a way of thinking about the
design process in which iterations of designs are energetic entities that juxtapose,
distinguish, make and transform absences and presences. The iterations represent a
pattern of presences and absences. Future work remains to be done in our stepped
approach to design work that will enable coordination among various positionings and
allow our design for medical identification jewelry to take on the role of a boundary
object that is flexible enough to accommodate multiple affiliations. For the time being,
we offer a Table of Compliance (Table 2) to designers working on medical identification
jewellery based on the local organization positionings of paramedics working in the
province of Ontario, Canada.

Design consideration
Visible

Requirements
Use attention-getting design elements.

Recognizable

Use design elements that are distinct from
commercial jewellery, and/or distinctly medical;
use distinct elements around the chain or band to
improve 360-degree recognizability.

Accessible

Require only one step between recognition of
device and accessing of patient information.
Preferably, use a flip action for information
access.

Analog

Use analog (non-technological) approaches to
information storage.

Readable

Any text elements follow accessibility guidelines
such as those listed in the United States Federal
Aviation Administration’s Human Factors Criteria
for Displays (Ahlstrom and Kudrick 2007).
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Relevance of information

Three-tier information architecture

Include only information about severe or
potentially fatal contraindications and
hypersensitivities to emergency-relevant drugs
and therapies.

Display information relevant to life support drugs
and therapies, non-life support paramedicadministered drugs and therapies, and preadmission hospital-administered drugs and
therapies on visually and geographically distinct
devices.

Table 2. Table of compliance for medical identification
jewellery designs to successfully address paramedics’
needs
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Abstract
This paper, attempts to provide a useful perspective of Systems Thinking’s contribution to
Design’s theoretical grounding for both research and education. ‘Useful’ in the sense that
it will equip design students and graduate professionals with a supportive and productive
way of thinking about Design. This is viewed against the trend of more and more
multidisciplinary design problems emerging where designers are asked to deal with the
complexity which is inherent in such problems. Thus this discourse is also framed in
understandings of interdisciplinarity and further, transdisciplinarity, to attempt to gain
some traction on these heterogeneous domains.
Such domains are subject to many attempts to provide them with a theoretical framework.
In this paper, it is suggested that Systems Thinking can contribute considerably to such a
framework. The world of Systems Thinking is not new to Design, but against the new
scenarios of increasing complexity, it is in a stronger position to demonstrate its potential
for Design. This paper will posit the enhancements to both the designer’s way of thinking
as well as the ‘design tools’ that Systems Thinking could provide.
Hence, the paper’s main emphasis is on how and why the designer profile could be
positively influenced by Systems Thinking.

Keywords
Design Theory; Design Education; Systems Thinking; Interdisciplinarity; Transdisciplinarity

Introduction
The recent debates centred around Design Thinking (Jonas, 2011; Razzouk & Shute 2012)
have been in part provoked as a response to the changing nature of problems that Design
is called upon to assist with, such as questions of services, or sustainability. In addition,
Design is deploying its existing methodologies and tools in areas that were previously
closed to it, such as innovation management and strategy in businesses (Dunne & Martin,
2006; Martin, 2009).
A common feature of these new types of problems is their complexity. To deal with the
challenges of complex problem situations, new or revised theories and methods are
needed. Thus, as we have seen with Design Thinking, the concern with, and the actual
search for, the theoretical identity of various evolving knowledge domains is becoming
more and more noticeable. That identity either emerges as a need to ground new
practices, or from the need to be able to refer to theoretical frameworks to accommodate
evolving groupings of disciplines, such as in Service science. These emerging practices
and disciplines are often difficult to identify and define. For instance, Service Science calls
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for ways to deal with the “complexity of modelling people, their knowledge, their activities
and their intentions” p8 (Maglio, Srinivasan, Kreulen, & Spohrer, 2006)
There are, of course, those disciplines which traditionally existed under the term of
‘multidisciplinary’ (usually engineering departments); those that appeared in the middle of
the last century (e.g. Operational Research); and finally the ever increasing numbers of
newly emerged disciplines with multifaceted identities and varying characteristics (such as
Cognitive Systems Engineering, Human Computer Interaction, User Experience Design,
Service Science, etc.) that are variously labelled as ‘multidisciplinary’ or ‘interdisciplinary’,
although “transdisciplinary”, in many cases, is also a justifiable characterisation (Klein,
2004).
A common characteristic of these knowledge domains is their human-centric character
and, as a consequence, their ill-structured nature which exacerbates the difficulty to
provide a robust, commonly accepted, definition. This has been well understood for some
time. Design as a discipline has all these characteristics and it is well documented that it is
a prime example of a human centric domain which is exceedingly rich and complex,
challenging continuously, as it evolves, the research and education world and naturally
defying definition as evidenced by many design thinkers and researchers (Findelli, 2001;
Love, 2002; Buchanan, 2004; Venable 2006; Jonas, 2007; Eckert et al. 2010; Burnette
2011; Galle, 2011).
When constructing an undergraduate curriculum on design, or attempting to equip
practitioners with tools of thinking and praxis, one comes up against a natural mix and
perhaps confusion of notions, concepts and general labels. Models are called theory (ies);
theoretical frameworks are called models; praxis, methods and methodologies are lumped
under design thinking, etc. That as an observation is not necessarily a bad thing, because
it is an indication that the Design recognizes and welcomes complexity and multi, inter, or
even transdisciplinarity. This makes design properly challenging, and leaves a great deal
of latitude and degrees of freedom.
For designers, however, there needs to be continual adaptation of theoretical frameworks
for renewed commitment and grounding. A practical question is what is required from the
designer profile to be able to accommodate and deal with increasing levels of complexity.
It is this question that we seek to examine and understand here. The paper attempts to
identify and understand the need for a theoretical commitment for Design given the
increasing levels of complexity it is called upon to deal with. It supports the hypothesis that
a theoretical view of Design driven by Systems Thinking contributes towards a useful
grounding for both Design itself as well as applications of design. More importantly, it puts
forward the hypothesis that structuring the profile of designers with the aid of Systems
Thinking improves the design praxis in terms of problem understanding as well as the
appropriateness and robustness of the outcomes of the design praxis.
This paper is organised as follows: the next section gives some background on the new
demands that are being placed upon design and briefly introduces Systems Thinking.
Then the following section describes and attempts to justify why the designer profile is
positively influenced by Systems Thinking. Further it speculates on using notions and
concepts from Systems Thinking, showing how they can go towards shaping theoretical
frameworks for contemporary design challenges. The last section presents discussion and
conclusions

Background
More than a quarter of a century ago, there was a definite change towards organising and
structuring the domain of human-centric design by offering frameworks to designers
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through methods and methodologies to approach design problems (Archer, 1979; Jones,
1970; Cross, Dorst & Roozenburg,1992). These were mainly to do with formalising the
various stages of the design life cycle, and supporting that endeavour mostly through
philosophical argument. This change, started by a number of researchers [see Bayarzit,
2004 for an overview] began a tide which continues to increase, as the need matures for
the establishment of theoretical backgrounds and identity of design. It is very timely that
such a challenging, and definitely extremely influential domain as design is thus
considered more and more as generic domain. In other words, philosophical arguments,
methods, methodologies, and techniques, imported from other well established
interdisciplinary areas such as structured Systems and Operational Research, etc.
pioneered by people like Herbert Simon (1969), seem to have gradually expanded and
developed further and become ‘of the design world’.
It has to be mentioned here that traditionally, engineering design, stemming as it does
from the less complex, not necessarily human centric engineering world, was well founded
and continues to be staunchly supported by the engineering research community (Dym,
2005). By contrast, in the domain of human centric design, the needs for grounding are
somehow very different. It must be acknowledged that in many cases there is a
considerable overlap, and that a useful index of that, is the level of acknowledged problem
complexity, and the permitted use of multi/trans-disciplinarity. Norman (2010) recognises
that complexity is not to be simplified, and notes “The real problem is that we truly need to
have complexity in our lives. We seek rich, satisfying lives, and richness goes along with
complexity” (p10).
At the same time, the emergence of the notion of ‘transdisciplinarity’ is gaining substance.
As long ago as the early 1970s, the OECD (1972) noted that specialist and reductionist
tendencies in education at Universities were in need of counter balancing. Currently,
according to Klein (2004), there are two main traditions of transdiciplinarity. Building on
the vision of Piaget, Nicolescu’s 1996 “Manifesto of Transdisciplinarity” and his essay
‘‘New Vision of the World’’ does not attempt a new discipline or superdiscipline. Rather,
Nicolescu calls transdisciplinarity “the science and art of discovering bridges between
different areas of knowledge and different beings. The principal task is elaboration of a
new language, logic, and concepts to permit genuine dialogue”.
The other tradition of Transdisciplinarity thinking is strongly related to research and
problem solving and dates from around 2000. It highlights the convergence of
transdisciplinarity, complexity, and trans-sectorality in a unique set of problems that do not
emanate from within science alone. It recognises that the problems of society are
increasingly complex and interdependent. Hence, they are not isolated to particular
sectors or disciplines, and they are not predictable. In fact, they are “emergent
phenomena with non-linear dynamics, uncertainties, and high political stakes in decision
making, centred in complex heterogenous domains” (Bruce, 2004). These domains are
those where there is interaction of humans with natural systems, such as the environment
and of human involvement with technological developments such as nuclear power. It has
also proved effective in fields where social, technical, and economic developments
interact with elements of value and culture, including aging, energy, health care, nutrition.
The multidimensionality of each of these subjects is now recognised. In the past “they
were structured in terms of disciplinary and sectoral boundaries, however transdisciplinary
approaches have exposed the limits of segmented thinking and problem solving.” (Klein,
2004).
Faced with this state of affairs, we observe changes in design praxis. Design praxis
follows, but also influences, changes in Design. For example, in traditional industrial
design, it can be said that the designer and the manufacturer did collaborate in as much
as they each performed a part of a process, with one carrying out design work and the
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other accepting or not the resultant designs. Nowadays, it is clear that in activities like
service design the nature of the design work is highly interactive. The designer plays the
role of a facilitator in co-designing between stakeholders (Vargo, Maglio, & Akaka 2008;
Vosinakis, Koutsabasis, Stavrakis, Viorres, & Darzentas, 2008). The service thus
designed and produced is enriched by incorporating results from the involvement of the
various stakeholders who are collaborating to co-produce the outcome. In addition,
currently, the designing of a product may encompass much more than the artefact. It may
include related aspects such as its packaging and the way it will be distributed, which
reach back to influence the artefact at the heart of the design effort. It is also not
uncommon that these aspects become more important than the artefact in terms of
influence. In this way the usability of a product, becomes more important that the product
itself. This is because it is touching on the dynamics of the interaction between the user
and the product.
Systems as an approach appeared more than half a century ago, in response to the
failure of mechanistic thinking and vitalism to explain biological phenomena. A ‘System' is
a complex and highly interconnected network of parts, which exhibit synergistic properties,
where the whole exceeds the sum of its parts. Systems is a typical paradigm of an
interdisciplinary domain, which in its trajectory through time and applications, has
amalgamated other domains such as ‘Biology’, ‘Information Theory’, ‘Management’,
‘General Systems Theory’, ‘Cybernetics’ amongst others.
Systems Thinking requires shifts from traditional classical decomposition or reductionist
ways of doing things. It looks at relationships (rather than unrelated objects), at
connectedness, at process (rather than structure), at the whole (rather than just its parts),
the patterns (rather than the contents) of a system, and context. It offers a perspective
which provides tools for understanding relationships between things and does not look for
a single answer to a problem within the confines of a single discipline (Moore & Kearsly,
1996/2005, Cameron & Mengler, 2009). While understanding the whole involves
understanding the parts, it also requires an examination of the inter-relations between the
parts. In this way, they present emergent properties, which cannot be deduced from their
component parts
A further important part of Systems Thinking is the understanding that living organisms
are considered as closed systems in terms of their organisation, while at the same time, in
terms of their energy, they are open systems, with incoming and outgoing energy and
matter. That is, they are not "idle" or "immobilized" in the immediate surroundings, and are
studied as a total entity.
Several groups of Design Researchers have shown interest in bringing Systems Thinking
to bear on their research, teaching and practice. (Jonas, 2007; Valtonen, 2010; Sevaldson,
2011). Some of this work is more related to organizational design, including complex
problem formulation and systems redesign (Pourdehnad et al, 2011; Nelson & Stolterman,
2002). Others working in the area of sustainable design and the need for ‘whole system
design’ have found Systems Thinking approaches correspond to their needs (Charnley
and Lemon, 2011). “Systems” has been used in Engineering and Engineering Design for
many decades. However the real power of Systems Thinking is in dealing with the high
complexity of ill-structured problems. Those are traditionally the human centric ones. This
did not go unnoticed by the design community: Buchanan, in his 1992 paper, ‘Wicked
Problems in Design Thinking’ was using Design to address intractable human centred
concerns.
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The Systems Thinking influenced Designer
Systems Thinking has currently evolved into a term which encapsulates the way of
thinking about Systems as a ‘holon’ which contains the problem understanding and
description of situation of concern. In the position presented here, the knowledge profile of
a Designer is assumed to be nurtured by Systems Thinking. As a result, Designers will be
thinking about their problem spaces (design problem) holistically.
A product / system designed using Systems Thinking, will have to carry with it from the
outset as many aspects, notions and ideas, and the relations amongst them, as can be
identified and studied. As an example, in the life cycle of the design of a mobile phone,
apart from the knowledge about the materials, ergonomics, hardware, software, human
computer interaction etc. the design praxis should include every relevant subsystem of the
product’s environment: that includes its packaging, market characteristics, target users
(and includes notions of usability, accessibility, respect for cultural paradigms, learnability)
etc.
Although this attitude could be expected to be in the thinking tool bag of almost every
designer, it has not been the case so far. Decomposing the problem space and
reductionism remains the dominant way of thinking, which is understandable since it has
been used and has sustained the industrial and technology driven world we live in.
However specialists increasingly understand the necessity for the separate disciplines to
‘talk’ to each other, as the complexity of contemporary problems grow. For designers,
working with human centric problems, there are benefits to adopting holistic approaches.
Designers do know that the wider their spectrum in examining a design problem the more
they will gain in the robustness of their solutions. Time and resources constrain them,
however, and direct their efforts to the inevitable reductionism.
What designers should know is that reductionism can lead to serious omissions and
mistakes. Reductionism might seem the right thing to do, simply because it feels more
natural to design and build parts of an artifact or a system which may have to exist before
others, however, with this approach, very important properties of the holon which is being
designed, will not present themselves. That is mainly because, as was already mentioned
above, parts of a system (the subsystems) cannot identify and reveal properties of the
system unless they themselves are considered and recognised as parts of It and have the
interrelationships to each other acknowledged.
A Systems Thinking trained designer would consider the design problem as a system
knowing that viewing the holon he will ‘see’ a lot more about it than the sum of its parts will
ever reveal. This is known as the ‘emerging properties’ which are identified and emerge
when subsystems are considered together. The more the subsystems whose associations
and interrelationships are looked at together, the more the emerging properties which
show themselves as being relevant and important.
Also, Systems Thinking designers welcome and utilize the complexity of their design
problem description, being aware that this complexity, if recognizable and describable,
offers richness to the description. A design problem that considered as a system is
characterized by various levels (or degrees) of complexity, where the interrelationships of
the parts it consists of defy analysis. Forcing a de-composition of the problem into sub
problems to be tackled separately will inevitably mask properties of whole, since we do
not possess or propose a method for piecing it out and keeping all the properties.
Since complexity is now accepted as expected feature that characterises most design
praxis, where much design is concerned with human activity systems that involve complex
webs of human centric problems that require to be understood and solved. Thus Design
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cannot ignore complexity, but should actively seek complexity in its grounding and
application. Complexity should be understood as enriching the process of design and
leading it to consider larger variety in its definition and its understanding of the problem
space.
The designing of a new mobile phone; a self-service terminal; a simplified application form
in the context of Information Design; a service design in an accident and emergency
department of a regional hospital, and so many others, have been dealt and are being
dealt very often almost on a daily basis. What brings them as examples here is that they
can be used to demonstrate the importance of the claims made above. For instance a
mobile phone is expected to be attractive, useful, accessible, affordable or wanted by the
users irrespective of the cost for various reasons, for example its innovative features. If,
despite its complexity as a product / system, designers understand, define, and design its
components separately without “talking” to each other; i.e. the software developers make
sure that whatever is in the phone can be expressed in some way so it can be utilized, but
have not worked with the interaction designers to make sure that all required functionality
is there. As a result, the emergent properties of those subsystems which should have
been considered together will not be recognized and answered to. The same applies to
considerations such as the ergonomics and materials used, or the shape and size,
marketing, packaging, and image of the user, and so on. The above is also a useful
example to demonstrate that the service part of the holon to be designed is the real
complex problem and determines the success or failure of the artefact. If that artefact is
designed with reductionism adopted as the driving force, then it will probably be foreign to
the service it is supposed to offer.
It must be said again, that experienced and talented designers will have methods,
methodologies, and experience in their ‘toolbox’ to deal with most of those issues when
doing design. The argument here is that there should be grounding knowledge which
provides methodologies with methods and techniques, and way of thinking which give in
the ‘toolbox’ the power to conduct and direct groups of designers in their praxis towards
design solutions from the beginning.
Staying with the notion of complexity, it is also interesting here to introduce the concept of
variety from Cybernetics. In Cybernetics, variety it has been introduced to measure the
potential of a system to defend itself against external threats or interference in a sense
that only variety controls or defeats variety. Designers with the profile stated here will
accommodate and utilize complexity and variety in their praxis, as an example in a way
similar to what follows. Complexity will be welcome because of the richness it offers and
there is the understanding that the more complex a system appears to be the ‘healthier’ it
is, because if studied properly, it can be seen that it offers more ways to deal with
problems than a less complex one. We could also add that complexity, if appropriately
accommodated, promotes simplicity, that is, complexity is not the opposite of simplicity,
and to that extent it supports the “simpler” use of a product.
A further example might be in the case of the design of self-services. Systems Thinking
designers will possess the knowledge to add in to their methods the determining of the
variety of demands, i.e. the types of different service demands. In other words they are
aware of the usefulness of knowing the different ways users will demand service. That
way, the designers will know the variety of services that should be provided and of course
what the self-service terminals such as ATMs should be able to deal with. The notion of
requisite variety for dealing with the demand, will lead the designers to those stakeholders
involved in the relevant subsystems (e.g. Service Design) for dealing with potential
problems, for example of accessibility (Darzentas & Darzentas, 2013).

1090

Designing an office interior will include the design of workstations, which could be seen as
a task of designing for a typical member of staff to be operational as possible and
accommodating all he needs for performing his assigned duties. Given the type of work,
the space available, regulations, the location of working places will also be high in the
agenda. However the design of a workstation for one person might not “bring up” some
emerging properties which will make the end result successful. That is, since in the office
there will be more than one member of staff, the design should be able to accommodate
“conversation” and “collaboration”. That need may considerably change the understanding
of the workstation requirement. Also knowledge about the “requisite variety” will aid the
designer to address accessibility issues in the station itself as well as in the location/
allocation of these stations in the office, so they can be used by people with special needs.
Such needs can radically change all of the thinking about the design and layout of the
workstations.
The example illustrates the importance of examining the whole problem/system from the
beginning. The emerging properties when seen during the understanding of the problem
they seem obvious, however it is fairly easy to miss them when the relevant subsystem is
not considered.
Summing up, the main aim of the introduction of Systems Thinking as a Design Thinking
support is to nurture the profile of designers with it in order to provide them with a very
valuable and useful way to deal with the human centric problems they face. These
designers can also be taught about and practice Systems Thinking methodologies such
Soft Systems Methodologies (SSM) (Checkland, 2000), Critical Systems (Flood &
Jackson, 1991) etc. However, this paper is not yet suggesting ways to teach designers, it
is presenting and attempting to justify the belief that Systems Thinking can aid the
grounding of the domain of design very usefully by providing a theoretical framework
which in turn can support designers and their way of thinking towards human centric
problems.
In the discussion and theses above about the domain of Systems Thinking and its
application to Design, a number of notions and concepts have been mentioned. They are
important and they stem out of their multi-inter-trans disciplinary world. They are not
though the only ones which can be very relevant and useful to Design Thinking and praxis,
but they are representative of the nature of Systems Thinking for the purpose of the paper.
These are:
Complexity (the nature of which has so far led to attempts for reductionism)
Emergent properties
Variety (requisite variety)
Self-reference
As far as the notion of self-reference is concerned, briefly this refers to the fact that
designers should be expected to know and feel that their “self-reference” as far the design
problem they are facing exists and influences the design and should be managed. This
can be achieved partly through co-design which naturally acknowledges also the “selfreference” of the stakeholders, in order to work towards a robust solution.
A final example which can be used to demonstrate the role and usefulness of some of the
above notions in a design problem is the design of the packaging of medicine and the
corresponding instructions. This can be seen as including an information design problem
where the instructions as far as their content, form and positioning have to be designed. If
this packaging problem is considered as a system and the designers involved resist
reductionism then the design problem will, in its rich Systemic view include all possible
subsystems such the type of medicine (including the degree of danger if used wrongly).
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This will lead to more appropriate definitions of the user groups (patients, carers, doctors,
pharmacists, manufacturers, etc.) and in turn will identify emerging needs of use. For
instance in the case of blood pressure pills that will emphasise aspects like the
ergonomics of the container, the size of lettering, a “complex” way of describing the use
by which is mean a model of information with an appropriate variety of ways to offer the
necessary explanations. We must not forget that here complexity is not the opposite of
simplicity, but they should work together in making life better by offering a rich adaptable
guidance for as many types of users as possible.

Conclusions
Our main thesis is that Complexity is recognised in Design and should be welcomed, and
that together with a number of aspects of Systems Thinking enhances the chances of
design praxis to succeed in producing a robust design solutions, and characterises and
enforces the profile of Designer in a positive way.
One might comment that the above begs the question as to why does one need new
theories to proceed, in such an obviously successful and leading domain as design, which
has evolved into a prominent leader amongst the newly and powerfully evolving multi /
inter / trans disciplinary domains. The answer might be a simple one, that is because of
the apparently very important role design is playing in that evolving world, and that it
seems to be a naturally mature hyper-domain able to accommodate and direct most of
them. Also because that maturity requires new leads and ways of thinking, through which
to evolve, understand, and solve a wider range of problems.
A theoretical identity supporting a domain could be a very important aspect of this
evolution, it could also be absolutely necessary for its survival. However it could also be
very damaging hence one must in most cases, introduce statements such as “lack of
owned theory” which could be a conscious decision or evolution. Here, very briefly, it is
stated that there is a generic domain, that of Systems Thinking, which can accommodate
theoretical needs of design, and complement others such as engineering, in supporting
designers to design. A main assumption made here is that design is human centric,
assuming that engineering is well founded. It is argued that Systems Thinking helps to
understand the problem in hand and to analyse it maintaining a very high level of
complexity.
Decorating the living room of a blind person, might sound provocative. One might also get
the answer that it is a problem like any other and the designer’s ‘toolbox’ contains tools to
deal with it. Of course it does, the thesis here though is that another theoretical framework
might be useful in understanding, and ordering / optimising the actions, and of course do
what theories help one to do: to provoke, to explain, to define, to ‘predict’. In the case of
the decoration problem, it could translate to knowing that, for example, increasing the
requisite variety should be a high priority because probably autonomy will be very
important to the problem owner.
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Abstract
In this paper, six different classes of methods of exploratory interventions for engaging
citizens in the development process of public knowledge institutions will be presented.
The classification is based on twelve implemented and tested exploratory installations,
and can be used as inspiration for stakeholders in order to work systematically with the
stakeholder-citizens’ interaction. The discussion is centered on intertwining the physical
and the digital, and exemplified through the development process of a new culture house.
The contribution of this paper is the classification of methods that a) address the
unification of physical and digital spaces and b) stage the interaction between different
actors relevant for the development of the design process, through interactive tools that
can be a complement to using the traditional virtual 3D-models, physical architectural
models, or public hearings.

Keywords
Public engagement; Architecture; Interaction Design; Exploratory Installations;
Participation

Introduction
In recent years, there has been a growing understanding among both public and private
stakeholders of the importance to interact with and engage citizens in the development of
public buildings and spaces. Ideally, all public building projects should be initiated by
defining the future users, define how to communicate around the project, and to engage
the citizens. Though, most often the project is almost completed before the users gets
involved. In the development of public knowledge institutions, here defined as places
accessible to the community whose functions are to serve as repositories for and
disseminators of knowledge, such as libraries, museums, theatres, science centers and
culture houses, the purpose of engaging the citizens is firstly to make the public aware of
the project in order to create interest. Secondly, it is also about introducing a participatory
design process, where the citizens become co-creators, inform the architectural program
and city planning processes, and finally provide stakeholders with decision making
material.
Already some decades ago, Alexander stressed the importance of involving the citizens
and future users of the building in the development process, and developed a common
language (Alexander, 2005). Though, not many have taken up the mantle, and there is a
lack of best practice models (Dalsgaard & Eriksson, 2013). User centered design and
participatory design have been used in interaction design for decades. Though, voices
within the interaction design community are starting to rise to transfer this knowledge to
design projects of larger scale (Shapiro, 2005), extending the tradition of applying this
approach toprojects of smaller scale (Oostven & Besselar, 2004; Simonsen & Hertzum,
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2008). Large-scale projects are typically characterized by one or several of the following
factors: long time spans, large or diverse groups of users, and result in products that are
complex or extensive in scope. User involvement has had great influence in interaction
design, but has in recent years become an important factor also in architecture and urban
development (e.g. Sanders, 2010). An example of this is the development of the new main
public library in Aarhus in Denmark (Aarhus municipality, 2013), where the winner of the
architectural competition was appointed due to how they would involve the users in their
development process. This is in opposition to the tradition where projects of this nature
and scale more often are developed top-down, such as in for instance the Bibliotheque
National in Paris, France (McCrady, 1998).
The case in question in this paper has been initiated by the municipality of Lundby in cooperation with researchers in architecture and interaction design at Chalmers University of
Technology in Gothenburg, Sweden. The aim of the project is to develop methods and
tools for stakeholders to create engagement from the citizens around the planning and
development of a new cultural house.
The prototypes are intended to stage the interaction between the citizens and the
stakeholders in the development process. The concept of staging is used here as a
unifying synonym to bringing out, presenting, showing, and performing. Staging also
refers directly to “putting something on the stage”, using the theatre stage as conceptual
metaphor (Lakoff & Johnson, 1980; Ricouer, 1978). This conceptual metaphor includes
and induces other usable metaphors, such as roles, actors, audiences, storytelling, play,
and set. All of these are viable concepts in the use of interaction design as a method in
participatory design processes.
This paper aims for public institutions, private interests, researchers and practitioners, to
explore methods for how to work with citizen engagement in large-scale development
projects using interactive tools. In this paper we offer an analysis of twelve different
implemented prototypes for a case centered on the development of a new cultural house.
The prototypes serve as examples and shape the foundation for a classification system
that can be used by stakeholders, researchers and designers in the development of public
knowledge institutions. The purpose of this approach is to contribute to existing methods
for engaging the citizens, and to provide the stakeholders with a classification of methods
that can be used in order to work systematically with the stakeholder- citizens’ interaction.
The contribution of this paper is twofold. Firstly, we offer a case description of the
development of a new cultural house with twelve alternative ways to create citizen
engagement through intertwining the physical and the digital space. The second
contribution is a classification system, where six types of methods for how to
systematically engage citizens in large scale development projects are identified and
described. Though, this is based primarily on experiences from this project, it is our hope
that this can inform and inspire other stakeholders involved in similar projects.

Working Definition of Involvement
Alexander states that “Even in the biggest building, people must be the core” (Alexander,
2005), meaning that involving the citizens and stakeholders is essential. Citizen
involvement is a mutual relationship in which the visitor in a public knowledge institution
encounters a framing of his or her experience and inquiry and gives something to the
space through her actions. This contribution may be understood in a very literal sense,
e.g. comment on a prospect, or it may have to do with enriching the place through
engaged interaction, e.g. through participating in an event. Most common methods used
today are virtual models, web services, social media, physical architectural models, or
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public hearings. Stakeholder involvement is when the different stakeholders have
methods and inspiration enough in order to be curious and do new types of explorations
and interventions to engage citizens, employees and contributors, both before and after
the program. This will eventually provide material to support the decision making process.
The drawback of involvement can for instance be the cost, or the lack of knowledge of
methods and tools. There is a risk with user involvement that the process leads to a result
that is merely acceptable for everyone and fulfilling expressed demands, rather than being
visionary and fulfilling true needs (Dalsgaard & Eriksson, 2013). In despite of this, user
involvement is an ongoing qualification of vision, idea, and product, and provides the
stakeholders with empowerment and influence. An overarching argument for using
involvement is to develop something that fits stakeholders’ needs, but it also provides
political leverage (Dalsgaard & Eriksson, 2013).

Culture House – Aims and Background
In 2010, a proposal for a new cultural house in Lundby was approved by the Gothenburg
city council, making the project realizable in about 5-10 years. The concept builds on the
idea that cultural activities and expressions are important for the life quality of the citizens,
and that a culture house is a service that the district Lundby should provide.
The intended content of the culture house is a library, exhibition areas, a multi-purpose
hall for lectures, cinema, concert and theatre, rehearsal rooms, meeting rooms,
workshops, a café, and possibly other facilities. The activities are meant to be run by three
different actors; the district of Lundby, other cultural institutions of Gothenburg, and
commercial actors. The vision is that the content and design of the cultural house is
developed in close collaboration with the citizens of Lundby, making it flexible and
updated for the different and ever-changing activities of the local communities.
In the proposal for the culture house, user involvement is emphasized, both regarding the
ongoing planning process and for the future management. The overall goal is that the
culture house will be a well-known meeting point and cultural center, both for local citizens
and for visitors to Gothenburg. The proposal also points out that the culture house will be
built using the latest technology, for sustainability reasons but also for the flexibility and
interactivity of the physical space.
So far, a physical prototype space for the culture house, called Culture Warehouse, has
been established. The building is a huge and empty warehouse situated in a void urban
space. Since 2011 different artists have used the space for performances and exhibitions.
The purpose of this temporary physical space is to give room to cultural activities that
contribute to the citizens’ creativity in projects that have low or no budget.
One of the initial steps in developing the culture house is to define a Virtual Culture
House. This has three aligning purposes; to realize a set of virtual spaces where cultural
activities and expressions can take place and later complement the physical culture
house, to inform and support the ongoing design process of the culture house, and also to
promote it to the citizens. The prototypes and methods presented in this paper should be
seen through the aspects of these purposes.

Classification of Interactive Exploratory Interventions
In the ongoing planning stages of the culture house, the Lundby council has expressed
their interest in encouraging as much citizen involvement as possible in its planning and
realization. However, as for now neither traditional public hearings nor social media
interaction have led to good quality input from the citizens. In the recent co-operation
between the municipality of Lundby and researchers at Chalmers University of
Technology, the mission has been to develop exploratory interventions as method for
stakeholders to stimulate engagement from the citizens around the planning and
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development of this new cultural house. The outcome, so far, has been twelve different
prototypes, all tested in the municipality. Based on analysis from these experiments, a
model describing six categories of methods of exploratory interventions mixing the digital
and the physical in order to stimulate involvement in the development of public knowledge
institutions will be presented, see Table 1.
The twelve exploratory interventions are used as exemplars of the six different categories,
which differ in purpose, concept and method. A common concept for all six classes of
methods presented is that they a) address the unification (co-existence) of physical and
digital spaces and b) stage the interaction between different actors relevant for the
development of the design process (citizens, stakeholders, planners, decision makers,
and designers).
The six classes of methods are labeled A-F and are presented below in close connection
to examples. The examples are small projects developed by groups of Master students in
interaction design at The University in close co-operation with actors in The District.
The classification is summarized in this table:
Class
A
B

Purpose
Create new experiences
Content and community
building
Inform design process

Target
Culture house visitors
Local citizens

Inform citizens about
content
E
Creators / citizens
Staging cultural content
F
Visitors / visitors
Sharing experiences and
community building
Table 1. Model of categories for exploratory interventions

Culture house visitors

C
D

Interface
Visitors / culture house
Citizens / culture
activities
Citizens / culture
house program
Visitors / content

Local citizens

Local citizens
Culture house visitors

A) INTERACTIVE ART INTERVENTIONS
Purpose: To evoke the experience of presence in, and interacting with, the physical public
space before it is realized. The intention is to create interest and expectations from the
citizens.
Concept: To create an interface between visitors and the physical culture house, in order
to make visitors’ presence in public space matter.
Method: To display an interactive art installation, related to the context of the intended
public space that can give the users an experience of interactivity and presence.
Examples:

Fig. A1: The E-Motion Wall

Fig. A2: The ChimeCloud
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The E-Motion Wall is a large screen (2x3 m) installation where multiple users in front of
the screen leave traces in the form of shadows in different colors (Fig. A1). These
shadows stay on the screen even after a user has left the space in front of the screen.
The shadows interact with each other, erasing, mixing and enhancing the shadows.
Different sounds also appear in this playful interaction.
Chimecloud is an evocative, responsive auditory and visual installation aiming to make
users actively take part in the creation of soundscapes using their body and movements in
interaction with the space surrounding them (Fig. A2). It takes its idea from nature, where
the wind is the main element creating natural soundscapes. Chimecloud is using this as a
metaphor, making peoples presence and movement matter and bringing the space to live.
The 2x3 m installation hangs from the ceiling and consists of a Kinect camera, and 36
servos connected to 216 aluminum tubes that play notes according to people’s
movements.
B) VIRTUAL (MOBILE) SPACES
Purpose: To strengthen and develop local cultural networks and communities.
Concept: To create an interface between citizens and local culture activities.
Method: To introduce virtual spaces that is filled with cultural content, as activities and/or
results of cultural activities.
Examples:

Fig. B1: Virtual Rooms

Fig. B2: Culture House App

Virtual Rooms is a mobile application for integrating virtual and physical space in a cultural
context (Figure B1). Artistic content in digital form, such as visual art, music and texts, are
connected to certain physical spaces in District. The concept is to make these physical
spaces important in relation to the cultural content of The Culture House and to enrich
public spaces with cultural content through virtual spaces. The implemented project focus
on visual art, showing the potential to overcome some of the limitations of the physical art
gallery as well as the web based art gallery. This project is a direct contribution to the
stakeholders’ need of a Virtual Culture House that in the future also could complement or
even replace some of the parts of the planned physical culture house.
The Culture House App addresses the problem highlighted by the stakeholders at Lundby,
that culture houses in general lack in reaching out to the public and in communicating with
members of the public (Figure B2). In order to solve this, a concept of a service with
connected avatars was created. The service holds data about culture houses as well as
conversations about the culture houses and their offerings. The avatars work as an
interface between citizens and local culture activities that allow the members of the public
to take part of the information as well as participate in conversations. A prototype of the
service and one avatar, in the form of an iPhone application, was created to demonstrate
the concept. The resulting prototype was received as an important contribution to the
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Virtual Culture House as a means to strengthen and develop local cultural networks and
communities.
C) DESIGN PROCESS CONTRIBUTIONS
Purpose: To inform the design process
Concept: To create an interface between citizens and the programme of the cultural
house.
Method: Through data gathering
Examples:

Fig. C1: MCN web

Fig. C2: MCN installation

My Culture Now (MCN) is a project with three tracks, that each addresses different
aspects of engaging the citizens in the public space development process. MCN includes:
A website where the collected data informs the design process and the program
development of the culture house (Fig. C1), an interactive installation to create cultural
expression of the citizens (Fig. C2), and a gallery showing these cultural expressions and
promoting the culture house. The need for user involvement has been a key point for the
My Culture Now project team as The District sought out an Interaction Design perspective
to implement the idea of a virtual culture house that would precede and contribute to the
physical one.
D) EDUTAINMENT INSTALLATIONS
Purpose: To inform citizens of the content
Concept: To create an interface between visitors and content
Method: Interactive media installations
Examples:

Fig. D1: The Gate

Fig. D2: Live Tree
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The Gate is a concept connected to the library activities of the culture house (Fig. D1).
The concept is to make books alive by transforming the content into interactive media
installations that can be explored by the visitors to the culture house. The idea is to inform
the citizens, evoke interest in book reading and enhance the library.
Live Tree is an interface between the visitors and the content of the culture house (Fig.
D2). The project aims to introduce a novel experience in public space to represent the
content and activities of the culture house and to encourage human-human social
interaction. The work suggests a design approach to embed information into architectural
elements as a design material that can facilitate rich information processing, thus
increased efficiency and overall public space experiences.
E) INTERFACE BETWEEN CREATOR AND AUDIENCE
Purpose: Stage artistic work and content related to culture
Concept: To create an interface between creators of content and citizens
Method: To stage the space framing of the content for exploration and experience
Examples:

Fig. E1: The Invisible Showroom

Fig. E2: Digital Window

Culture will find you use the bus stop as interface for connecting creators of content with
new audiences. The project is a service for bridging the gap between the digital and
physical world in the context of cultural expressions. The service allows artists to share
their creations not only in the crowded digital space, but also in the public bus stop. The
project suggests an interface between creators of the content and citizens, aiming to help
promote the cultural house and local artistic expressions and activities reach a broader
audience, people that otherwise would not visit the culture house.
The Invisible Showroom is a prototype of projection mapping as a tool for exhibiting art
(Fig. E1). Projection mapping involves hand-held projectors that can show digital content
mapped onto a physical environment, used in exhibitions and public performances. The
idea of is to stage artistic work and content related to culture in a flexible and exciting way.
The prototype shows how visual art can be displayed in physical public space, such as the
culture house, without using a traditional gallery space.
Digital Window aims to create a connection between the virtual and physical space (Fig.
E2). By tracking a user looking at a screen, showing a 3D environment, the projection of
the 3D environment adapts to the position of the user enabling a spatial 3D effect as if the
user was looking through a window. The content of the 3D environment is provided by
visual artists that upload their work to a server, which is connected to the Digital Window.
This window is meant to be a part of the actual façade of the culture house, so that people
outside the building can get an experience of looking into the digital space of the culture
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house. This installation can be realized already in the early phases, in order to create
interest among the citizens and to support cultural activities that can become part of the
culture house in the future.
F) SOCIAL INSTALLATIONS
Purpose: To share experiences and support community building
Concept: To create an interface between visitors
Method: To stage interventions, installations and spaces that trigger social interaction
through exploration
Examples:

Fig. F1: Tile Voting

Fig. F2: Backa Orchestra

Tile voting is an installation that encourages social human-human interaction in physical
space, using an interactive game that let people together change the ambience of the
physical space (Fig. F1). The prototype uses multi-colored floor tiles as buttons for the
interaction and the outcome of the game is that the leading color affects the atmosphere
and the theme of the room, in the form of music and lights associated with this color. One
aspect of this project is that it in some aspect takes the lead from the architectural design
process, as it becomes the founding concept of the design of the culture house interior,
rather than merely existing as a decorative element in a given physical space.
Backa digital orchestra is designed to enable co-creation in public space, connecting two
important cultural spaces; the jamming culture of musical get-togethers and Swedish
coffee drinking culture (Fig. F2). These two cultures come together around an interactive
music table, using tangible interaction and augmented technology. This project serves two
of the main tasks addressed by the Lundby municipality; to support social interaction
through shared experiences and to support community building through everyday
activities.
The examples of exploratory interventions described here are implemented prototypes
that have all been tested by citizens and stakeholders in the municipality for at least three
days, at minimum one occasion.

The Stakeholders View on the Exploratory Interventions
In the initial results from using exploratory interventions in The Culture House project, one
main point from the stakeholders’ point of view is that the methods have been an eyeopener to them, and a support to force them to think out of the box. The use and
involvement that has been staged through the exploratory installations has acted as an
inspiration to the program. The whole thought around how humans can affect both the
building and the content has been new to them. The stakeholders’ basic understanding for
materials in general and IT specifically has truly extended their design space. The
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playfulness that has come to life through the installations has been highly appreciated.
The stakeholders believe that these types of methods will inspire and involve the citizens
in a completely different way than the questionnaire and one way media communication
they have used so far. The exploratory installations developed in this project have
provided the stakeholders with new means, arguments and ideas to share with other
decision makers.

Methods for User Involvement
Although user involvement in urban planning has existed for decades (e.g. Al-Kodmany,
1999), it is not common practice (Bratteteig & Wagner, 2012). Modern urban planning
involves a wide variety of interests and individuals, consequently new methods and tools
are needed to assure the active involvement of all parties in the planning process. The
classification model presented in this paper is a try to categorize different types of
interaction design installations that can be used to raise involvement of citizens in the
development of a public knowledge institution.
The traditional way to raise awareness of new urban development projects and of
incorporating citizens and future visitors and employees into the development process, is
mostly public hearings, advertisement in local media, web, physical architectural models,
renderings, 3D models, and similar. These are all mostly one way communication tools,
informing rather than being actual working tools. In extension to this, there are different
tools for fostering involvement that visualize possible futures through tangible interaction,
e.g. Urp (Underkoffler & ishii, 1999) and Colourtable (Bratteteig & Wagner, 2012). The use
of visualization tools in planning processes can enable strong community participation and
contribute to greater equity among participants (Al-Kodmany, 1999).
Technology enhanced exploratory games as a tool for participation is a growing area in
urban development. Games provides a set of formalized rules, which makes everybody
participating on equal ground, no matter preferences, qualifications and ambitions
(Løssing et al, 2007). Participants often have different interests but instead of utilizing this
for competition the aims are to take advantage of the various skills represented and jointly
explore various design possibilities within a game setting (Brandt, 2006). In the game, the
future possibilities can be explored without the fear of spending money, or putting prestige
on play, as it is a non-existing space.
The process model AELIA is a strategic tool for user involvement in urban development. It
is concerned with getting the Attention of citizens, keeping them interested through novel
Experiences, building capacity by introducing an element of Learning, giving the citizens
Influence, and supporting Action by relevant actors – in short AELIA (Delman & Nielsen,
2009). It is of relevance for large-scale development projects with a long time span, aimed
at very diverse groups of users.
The classification model presented in this paper can be used in combination with these
and other methods, and is meant as an aid to make it clearer what should be explored,
how, and who is the target. The strength with the methods described in the classification
model are that they explore the building as well as the use, users, services and content of
the future culture house, as these are dependent on each other and should therefore be
intertwined in the development process.
The categorization table can support a design process in opening up the possible design
space to create interventions of different kinds aiming to engage, inspire and inform
stakeholders and citizens in the process. Active use of the prototypes represents different
ways of contributing to the specific places, rather than merely accessing information.
These contributions occur both on the level of adding some sort of information, be it
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leaving a shadow on the wall, adding an event in an app or the creating of piece of art, as
well as on the level of engaging oneself in social interactions tied to the place, , or by
piquing the curiosity of fellow visitors by moving about the cultural house while interacting
with the walls or ceiling.

Discussion
Planning for and building a public knowledge institution is not only a large-scale
development project, it is also a project in need of citizen and stakeholder involvement as
design inspiration for developing the city, the identity of the organization and institution,
new services, roles, and use, meanwhile developing and building the new house and city
area. There are many issues facing public knowledge institutions when interactive
technologies challenge their fundamental roles and practices, and have forced a shift of
focus from their collections towards visitors and experiences. The case presented here
offers examples of how these challenges can be explored and addressed in the
development process through explorative interaction involvement initiatives. What is
promoted here is not that all future public knowledge institutions should have a Backa
orchestra installation or a virtual cultural house, but rather to see the possibilities there are
in creating exploratory interventions in order to engage citizens in the development
process, and to inform the stakeholders and the design process.

Staging With the Use of Exploratory Interventions
Architecture as a domain is no longer static and unresponsive: it is being transformed by
new materials and new technology and is becoming dynamic and conversant. This
development changes our understanding of space and even our relations. Buchanan
stresses that interaction design, not only refers to interaction with a digital material, but
also to the design of other interactions (Buchanan, 2001). An interesting aim is then to
investigate how an interaction design understanding of space in relation to human beings
may be used to stage interactive spaces as well as passive ones. The combination
between interaction design and architecture may help to open up the traditional
understanding of space when it becomes a dynamic set of potential functionalities open to
augmentation. Some may say that interaction design has nothing to do with large-scale
projects such as planning and building a new house and that it is enough to consider
interaction design in relation to the building when it is completed. Though, in this paper, it
is argued for involving interaction designers from the very start in large-scaled public
development projects, to foster conversation and participation.
Media and technology changes rapidly, why we have to design structures with a high
degree of flexibility in order to engage and support the users of the public knowledge
institution in the long run, as well as in the development process. The main question is
how to create environments that will provide users with an experience that makes it
worthwhile for them to visit the public knowledge institution. It is argued in this paper to
involve the users in the development process, through exploratory interventions that
inform and promote the future institution through interactive experiences in both the digital
and physical space. Combining interaction design and physical space may yield new ways
of understanding functionality and the use of artefacts and services in a larger perspective.
The design of the content and services of the public knowledge institution is just as much
a part of the artefact or building as the artefact or building itself. By using different forms
of digital services and interventions, the development of public knowledge institutions can
be supported to move from single-user to multi-user experiences, from individual design to
social design, from closed to extendable and open institutions, from regulated designs to
evolving designs, and from systems and processes designed merely to act as information
providers to dialogical systems.
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Opening the public knowledge institutions to noise, clutter, and aesthetics differing from
what people are used to, or to what might seem as pointless activities, can be a challenge
or even provocation to many people. Though, the effects of seeing the public knowledge
institution in a different light might seem to prove worthwhile, and opens for dialogue
between the different stakeholders.
The model for exploratory interventions presented in this paper should be seen as a
complement to other methods. It has its strength in containing methods to support the
citizens in seeking their attention, stimulate through novel experiences, introduce
elements of learning, give them influence and the possibility to act and interact, in line with
the AELIA model (Delman & Nielsen, 2009). Elements of exploratory games can be found
in the model for exploratory interventions, and can be extended further by an increased
focus on game design and role playing in the design of the interventions (Brandt, 2006;
Løssing et al, 2007).Though, the different categories of exploratory interventions are more
flexible and reach a wider audience than exploratory games, as they are more directed
towards the public space rather than invited guests or staged sessions, and are not in
need of a moderator. The interventions can be used as interactive elements in the
exploratory games and in other methods.

Conclusion
In this paper, a model for exploratory interventions that intertwine the digital and the
physical in order to stimulate citizen engagement in the development of public knowledge
institutions have been proposed. Twelve different implemented interventions are classified
into six different categories of methods that can be used for enhancing citizen and
stakeholder involvement in the development of public knowledge institutions. The
interventions have been used in a case where a new cultural house is about to be
developed. The model is a complement to traditional methods for stakeholders to engage
citizens, and introduces interaction design into the planning process, the dialogue and the
actual building. By introducing a practice-based classification of methods we have given
structure to the use of interaction design and exploratory interventions in the development
of public knowledge institutions.
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DESIGNERLY WAYS TO THEORETICAL INSIGHT:
Visualisation as a means to explore, discuss and
understand design theory
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Abstract
This paper set out to investigate how design students learn from visualising theory in
design education. The exploration rests on the assumption that the application of tools
and techniques from design practice supports design students with an entrance to the
theoretical part of the field.
The paper is based on teaching experiences from an MA course in design methodology
where we use visualisation as a tool to discuss, explore and understand design theory. To
throw light on the question, student evaluations and feedback has been included together
with a classification of the material from one visualisation exercise. In addition, theories for
how to understand designerly ways of knowing and constructing knowledge have been
applied as tools to think with in the discussion.
The educational approach where design students read, analyse, and visualise theory,
appears to be beneficial to the students’ learning process for a number of reasons, which
will be discussed in the paper. The main findings indicate that visualising theory is
beneficial because it applies a type of practice that the students are familiar with, and
supports the construction of new knowledge, by allowing the students to express
information and concepts in ways that are personally meaningful to them.

Keywords
Visualisation, designerly knowing, design education, design methodology

Introduction
The use of visualisation as a design tool has been discussed in various ways within the
field of design research and in textbooks. During many years design researchers have
studied, discussed and acknowledged sketching and drawing as a tool for reflection as
well as designing in various ways (see for example Schön, 1983; Cross, 1995; Lawson &
Dorst, 2009; Goldschmidt 1991, 2013). Visualisation has also been the subject or included
in textbooks across different design domains, see for example Buxton (2007) on user
experience, Olofsson and Sjölen (2005) on product design or Gaimster (2011) on Fashion
design) Also method card collections usually include methods where visualisation plays a
central role (IDEO, 2002; DSKD, 2011). Additionally visualisation has been discussed as
an ‘assisting’ tool in communicating design and design processes (see for example Roam
(2009) on visual thinking in business innovation, Sibbett (2010) on visualisation as
meeting facilitation and Rohde (2013) on visual note taking). Thus, there is a large and
diverse body of knowledge and a vast amount of literature, which is concerned with
visualisation as a communicative or reflective tool in the design process.

1
1109

In this paper we are specifically concerned with visualisation as a reflective tool but we
take a slightly different perspective than most of the cited literature since our aim is to
discuss visualisation as a teaching approach in theoretical courses in the design
education. We use this study to claim that there is an educational potential in using a
designerly approach when teaching theory in design schools. Therefore, instead of
exploring visualisation as a design tool, we discuss ways in which visualisation can be
integrated as a tool for exploring and learning theory in design education.
In recent years at Design School Kolding in Denmark we have applied visualisation
exercises in various cross-disciplinary courses at all levels as a tool to discuss, explore
and understand design theory. Back in 2009 one of the authors introduced students to the
use of visualisation as a tool for dialogue when reading and making sense of theory
(Gelting, 2009). We decided to further explore the integration of visualisation using
examples from an MA course on Design Methodology. The exploration rests on the
assumption that the application of tools and techniques from design practice supports
design students with an entrance to the theoretical part of the field and holds the promise
of improving the students’ learning outcome. Feedback and evaluation by the students
indicate that they do indeed experience that the visualisation approach helps them
engage with theory at a new level, and in this way supports the learning process.
We use the paper to reflect on the teaching approaches and learning outcome of the
course. During the three times that we have run the program, we have received positive
feedback and evaluation from the students, indicating that applying visualisation as a tool
for exploring and making sense of theory provide them with the ability to grasp and
discuss theoretical concepts – see different perspectives and being able to address them
together. We use a combination of structured reading assignments, group work and
visualisation exercises. What we would like to focus on in this article is the visualisation
exercises, how and why that helps the students process the readings. The overall
question, which is explored in this paper, is therefore: How do design students learn from
visualising theory in design education? The overall purpose is to gain a better
understanding of why it works well to use visualisations as a pedagogical tool – and how
does it work?
Before we lay out the theoretical foundation we introduce the case, which we build upon,
namely the course in design methodology, and the empirical data produced by collecting
and clustering the visualisations from the first exercise in the 2013 course.

Teaching Design Methodology
The Design Methodology course at Design School Kolding in Denmark encourages the
students to work in-depth with design theory in an active and participatory way. The
students are expected to acquire an overview of design methodology and in-depth
knowledge of selected literature. Furthermore they are expected to reflect on
methodological aspects in relation to their personal design practice. It is a mandatory
course offered to all MA students in their final year. This means that we teach an
interdisciplinary group of 60-80 students coming from Fashion, Textiles, Industrial Design,
Graphic Design, Illustration and Interaction Design.
From a didactic perspective the large size of the group is a challenge. How can we secure
the individual learning and at the same time encourage the students to contribute to
common knowledge generation and learning? Another main challenge is that the students
are highly dedicated to design practice and how to act as designers. It can be difficult for
some students to understand that their design practice can benefit from theoretical
insights. On top of that many students suffer from dyslexia. Finally, if there is any
international students present the course is taught in English, which is not the native
language in Denmark.
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We are a group of three teachers/researchers, who develop and run the course together.
The course was offered for the first time in September 2011. In September 2012 and 2013
we had the opportunity to refine the course, building on experiences from the previous
year(s). The course is a 2-week course. Teaching is 4 days a week from 9.00 to 2.15.
The students pass this course by attending a minimum 75% of the time. Therefore the
learning impact cannot be measured in terms of exam grades or by analysing written
assignments but is related to an expected learning outcome for the students. The
expected learning outcome is to be able to discuss design process and method from a
historical perspective and to possess knowledge on how the field of design relates to
methodological research and approaches of other disciplines. It is also important that the
students gain an overview of the most important design theorists’ design methodological
stance and to be able to use this knowledge to understand contemporary prevailing
approaches. Last but not least the students must be able to reflect on design methodology
in relation to design practice.
The pedagogical key elements in the course are: group work, a process of structured
reading assignments and visualisation as a tool to think with. As a preparation for the
group work we provide the students with a short introduction to the selected literature and
an assignment, which guides them in the subsequent reading process. Each assignment
encourages the students to reflect on structure as well as content in selected text(s). The
expected outcome is a written summary and a visualisation. The visualisation is expected
to communicate the main points in the text(s) using drawing and short statements. Over
the years we have learned that the visualisation appear to serve the purpose of further
understanding and remembering the theory if it is hand-drawn and in poster size.
The 2013 course consisted of three assignments. Each assignment had a specific goal: 1)
to understand a single text in-depth, 2) to conduct a comparative analysis of two texts,
and 3) to understand design methodology in a historical context. The group size was two
to four students to increase the likelihood of everyone in the group participating actively.
The students read in groups, they explored, discussed and solved the assignment
together. One full day was allocated for each assignment. Subsequently we arranged
discussions and presentations in smaller groups. This was an alternative to plenum
discussions, which we reduced to a minimum in order to let each student be as active as
possible.

Empirical Data and Examples
In this section we use material from the first assignment to exemplify and cluster ways in
which the students visualised single texts. In the first assignment the students worked in
pairs. They were asked to read one text and subsequently demonstrate the insight in the
form of a written summary and a hand drawn visualisation in poster size.
First we present a classification of the different types of visualisation, which we have
received. We have registered 26 visualisations, which we have divided into three main
groups. Each group reflect a certain type of visualisation: 1) Mainly text based, 2) Mainly
narratives and/or symbols based, and 3) A combination of statements and
narratives/symbols. Secondly we exemplify ways in which the visualisations were used as
a means for knowledge sharing between the groups.
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Mainly text-based visualisations

Figure 1: These posters exemplify the mainly text based visualisations (photos: S. A. K.
Friis).
The smallest group of visualisations is mainly text based (5 out of 26). As Figure 1 shows
the text often appears in an organised and structured way, which resembles bullet points
organised in diagrams. The diagrammatic character indicates an order or a system of
reading and understanding the visualisation. This type of word-based visualisation
presents the main points of the text. The reader gets a clear view of the relation between
the main points due to the way they are structured and organised on the poster. This type
of visualisation appears close to an objective depiction of the text, bringing forth key terms
and concepts.
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Mainly narratives and/or symbols based visualisations

Figure 2: These posters exemplify visualisations mainly based on narratives and/or
symbols (photos: S. A. K. Friis).
The visualisations that are mainly based on narratives and/or symbols appear to reflect a
more subjective depiction of the text (8 out of 26). It is a translation of the text into
something personally meaningful. It fits with how designers and architects use a concept
as a means for grasping, framing an idea…’if we make it like a…’. Using metaphors,
analogies and associations the text is transformed from something difficult and abstract
into something more relatable and known. In other words the visualisation based on
narratives and/or symbols is a concrete bid on the essence of the text (Figure 2). Some of
these visualisations are difficult to understand if one is not familiar with the text or has
witnessed the presentation of the visualisation.
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Visualisations based on a combination of text and
narratives/symbols

Figure 3: These posters exemplify visualisations using a combination of narratives and/or
symbols and short statements (photo: S. A. K. Friis).
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The largest group of visualisations is a combination of narratives and/or symbols and
short statements (13 out of 26). As Figure 3 shows this type of visualisations is in many
respects a mix of the two other types. It is characteristic that the text appears as short
statements, which enhances the chosen narrative or symbol(s). Some of the visualisations
have a diagrammatic character like the text-based visualisations and some of them are
closer to the visualisations mainly based on narratives and/or symbols. Common for this
type of visualisations is that words and images supplement each other.

Presentation and Knowledge Sharing

Figure 4: Examples from the knowledge sharing (photo: S. A. K. Friis).
When we first introduced the visualisation assignments in 2011 several students found it
odd. The students clearly expected a highly theoretical course with classic lectures and
one-way communication from teacher to students even though this is rarely the case at
Design School Kolding. They assumed that we included the visualisation assignment in
order to ‘bribe’ them to ‘love’ theory by letting them use well-known tools from design
practice. While we were not out to ‘bribe’ them, we did want to provide them with a familiar
entrance to exploring and making sense of theory. Fortunately, in the course evaluation,
the term ‘bribe’ did not come up and students emphasised how much they actually
learned from taking the visualisation assignment seriously. The task of visualising forced
the students to discuss and identify the content and main points of the texts. Otherwise
they wouldn’t be able to decide for a way to visualise it. Said one student in 2013 “I love
visualisation. It helps dive into the texts and making it enables you to see if you
understood it!” (09.2013). A group of students explained it this way: “It’s great to meet up
in a small group when you have read the text, to talk about it, make sense of it, and circle
the most important points together. And when you have to make the visualisation together,
and tell each other about ideas for how to do it, there is another point of discovery: Do we
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have a shared understanding or are there things, which we have understood differently?
Not until you make the visualisation, do you really understand it [the text]” (09.2013). Two
students described what happened when they were comparing visualisations of the same
text: “It was fun – there were two groups that had read and visualised the same text. But
the visualisations made them see that they had understood the text quite differently. The
visualisations acted as drivers for a rich discussion, which gave room to new perspectives”
(09.2013).
The first reading assignment was followed by knowledge sharing in groups of 2-3 pairs of
students. We asked the students to use the visualisations disseminating the generated
knowledge to fellow students (Figure 4). Afterwards we had a short plenum discussion,
which included a brief feedback on the use of the visualisations. Several of the students
mentioned that the visualisations helped in their understanding of the texts presented by
fellow students. It was also mentioned that it was easier to remember the main point of the
texts when they were accompanied by a visualisation. Finally the visualisations served as
a starting point for discussing diverging understandings of the same text.

Theoretical Foundation
The next section seeks to provide a theoretical foundation for the further discussion of the
research question: How do design students learn from visualising theory in design
education? Design students are special in the sense that they are trained to use the
power of conjecture (Lawson, 2006) for instance through sketching and visualising
possible solutions (Schön, 1983; Cross, 1995). This is an important factor when trying to
understand how MA design students in their final year learn from visualising theory – the
training of the students cannot be separated from the teaching methodology that we apply
and investigate. We therefore find it appropriate and worthwhile to use design theory –
with a special attention to designerly ways of knowing – since the visualisation approach
to exploring, discussing, and understanding design methodology is applied in the context
of design education. Thus, the present paper builds on theory from the field of design, and
particularly the designerly ways of exploring and knowing as described by Cross (2007),
Lawson (2006), Schön (1983), Goldschmidt (1991) and Kolko (2010). While the
visualisation approach to exploring and understanding theory might also be fruitful in other
disciplines, it is not part of this investigation.

Constructive Thinking in Education/Cognitive Potential
According to Cross (2007), there are large areas of human cognitive ability that have
systematically been ignored in our educational system. He argues that numeracy and
literacy have been favoured whereas the culture of constructive thinking has been
neglected: “This culture relies not so much on verbal, numerical and literary modes of
thinking and communicating, but on nonverbal modes. This is particularly evident in the
designer’s use of models and ‘codes’ that rely so heavily on graphic images – i.e.
drawings, diagrams and sketches that are aids to internal thinking as well as aids to
communicating ideas and instructions to others” (Cross, 2007: 28-29). Based on the work
of Piaget and Bruner he further argues that cognitive development is a continuous
process of interaction between different modes of cognition. “That is, the qualitative
different types of cognition (e.g. ‘concrete’ and ‘formal’ types in Piaget’s terms, ‘iconic’ and
‘symbolic’ in Bruner’s terms) are not simply characteristic of different ‘stages’ of
development, but are different kinds of innate human cognitive abilities, all of which can
be developed from lower to higher levels” (Cross, 2007: 28).

Solution Focused Strategies
Several researchers have pointed out how designers are trained to explore and
understand by conjecture. Lawson (2006) studied design behaviour through a series of
experiments and came to the conclusion that while scientists problem-solve by analysis,
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designers problem-solve by synthesis. He also concluded that the design behaviour is
learned by education since 1st year BA students did not display distinct solution focused
strategies. Says Cross “A central feature of design activity, then, is its reliance on
generating fairly quickly a satisfactory solution, rather than that of any prolonged analysis
of the problem” (Cross, 2007: 23). “Designing is a process of pattern synthesis, rather
than pattern recognition. (Cross, 2007: 24). By doing so, trying out solutions, “they learn
about the nature of the problem” (Lawson in Cross, 2007: 23).

Reflective Practice
Looking at design as a unique way of thinking and acting, Schön (1983) has provided
significant insights into how this takes place in practice. Schön explains how the
architect/designer uses a complex combination of different materials, medium and
language to engage in the creative process. This process creates unintended
consequences that feed back into the process and creates a new understanding of the
project and process. “He shapes the situation, in accordance with his initial appreciation of
it, the situation “talks-back”, and he responds to the situations back-talk” (Schön, 1983:
79). This process Schön names as having a conversation with the materials of the
situation. Just like Cross, Schön understands the designers’ approach from a
constructivist perspective – knowledge is being formed in the individual human being
when new information meets existing knowledge generated from previous experience –
“The solution is not simply lying there among the data, like the dog among the spots in the
well known perceptual puzzle; it has to be actively constructed by the designer’s own
efforts” (Cross, 2007: 24).

Externalization as a driver for Sense- and Synthesis-Making
Kolko (2010) explores how designers use externalisation of data and thoughts to fuel
synthesis and to make ideas external and sharable: “Common to all methods of synthesis
is a “sense of getting it out” in order to identify and forge connections. This is an attempt to
make obvious the sensemaking conditions described above; emphasis is placed on
finding relationships and patterns between elements, and forcing an external view of
things. In all of the methods, it is less important to be “accurate” and more important to
give some abstract and tangible form to the ideas, thoughts and reflections. Once
externalized, the ideas become “real” – they become something that can be discussed,
defined, embraced, or rejected by any number of people, and the ideas become part of a
larger process of synthesis. Essentially, sensemaking is an internal, personal process,
while synthesis can be a collaborative, external process.” (Kolko, 2010: 18). Alas, Kolko
makes a distinction between ‘sensemaking’, which is described as internal and personal,
and ‘synthesis’, which can be collaborative and external. This point will be further explored
in the discussion in relation to the approaches, which were applied in the present course.

Seeing That and Seeing As
Based on the assumption that the practice of sketching is helpful to architects’ thinking,
Goldschmidt (1991) is interested in the underlying cognitive operations behind sketching.
She describes a protocol study of 8 architects working on a specific building design and
how they use sketching to pull thoughts onto the paper but also create new ideas and
thoughts in the process. Sketching being a visual conversation and meeting place
between paper, pen and ideas. In the analysis Goldschmidt defines two different ways in
which architects use sketching: seeing as (when thinking in metaphors or figural thinking,
synthesising) and seeing that (non figural, and analytical thinking). Sketching being used
to trigger alternately seeing as and seeing that thus aiding the architects’ development of
ideas and creative process. Kolko’s findings – that the externalization is a way to make
sense and create synthesis – appears to be in line with Goldschmidt’s definitions of
seeing as and seeing that. However, while Kolko differentiates between two processes as
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being either internal and personal or collaborative and external, Goldschmidt points out
the cognitive operations supported by different types of sketches.

Discussion
In this section theory from the previous section is applied to analyse and discuss the main
question of how and why design students learn from visualising theory in design education.
As a part of this we address the role that the type of visualisation plays for the individual
understanding of the text and the role that the visualisations play in the presentations of
the texts to fellow students.
Lawson’s findings concerning how scientists and designers prefer to work (2006) is
relevant to the present study, since design students are asked to use both approaches:
firstly, they analyse the text, using a series of guiding questions in relation to content and
structure, and render the significant points in a summary. This is a straight forward
understanding exercise, making the strange familiar in a quite objective way. Secondly,
the students are asked to visualise the text, to synthesise their findings in a hand-drawn
illustration. This is a transformation exercise, making the familiar strange in a subjective
way, allowing the students to reflect while constructing, and bring forth something of them
selves in the illustration of the text. However, depending on the type of visualisation that
the students make, the activity can be placed on scales between ‘subjective’ and
‘objective’, ‘concrete’ or ‘abstract’, and ‘diagrammatic’ and ‘narrative’ – the transformation
being more evident in the subjective, concrete, and narrative representation than
visualizations at the opposite end of the spectrums. This relates well to Goldschmidt’s
findings of different types of sketches supporting different types of cognitive operation,
which is further addressed later in the discussion.
In the present case, the situation can be said to be opposite to the one depicted by Cross
when suggesting that constructive thinking has been neglected in culture. Master students
in their final year are familiar with using drawings, models, and sketches in their everyday
work whereas reading and analysing theory is something, which they in general are less
comfortable with. However, Cross’s point about the different cognitive abilities is still of
interest to the present study where the educational approach encourages students to
switch between these different cognitive modes. By visualising the text that they have
read and analysed, the students thus apply an approach, which Cross would refer to as a
designerly way of knowing: making their mode of problem solving solution focused,
making their mode of thinking constructive, using ‘codes’ to translate abstract
requirements into concrete objects, and using these ‘codes’ to both ‘read’ and ‘write’ in
‘object’ languages.
The students in doing a visualisation transformation or synthesis of the text goes into a
dialogue with the text in a tangible way. Thus, they create a situation where the
visualization “talks back” to them and force them into a conversation with the text (Schön,
1983). The material nature of the handmade visualisation invites the students to physically
explore the text. Rather than designing beautiful visualisations meant for broader
knowledge dissemination the students use visualization as a tool to think with. Thus, these
may not reflect the actual drawing skills design students on MA level are supposed to
possess.
Comparing Goldschmidt’s findings to the classification presented in section 3, they seem
to be in accordance: Some students use seeing as visualisations where they create a
poster, which is narrative and metaphorical (Figure 2) and some students use seeing that
sketching were they use a diagrammatic and analytical way of visualising the text (Figure
1). Some students use the visualisations to move between the different ways of reflecting
upon the text and getting an understanding of it (Figure 3). Pulling thoughts from a tacit
state to an explicit state. In coming courses it may be interesting to increase the attention
to the type of visualisations the students come up with or be more precise when giving the
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student’s the visualisation assignments, altering between different types of visualisation
for different purposes or maybe even asking the students to make a series of
visualisations, for instance starting out with the sensemaking visualisation, seeing that,
and continuing with the synthesis visualisation, seeing as.
Kolko also explores the significance of external representations, however, suggests that
sensemaking is internal and personal, whereas synthesis can be a collaborative and
external process. When looking at the present course material, it is not readily clear
whether sensemaking is only an individual process – or whether it can happen between
design students working together on a visualisation. As a matter of fact, a consistent
feedback from the students is that working in groups together is supportive in both the
exploration and understanding of a theory. However, answering the question goes beyond
the scope of the present study.
To summarise the findings of the present study, the educational approach where design
students read, analyse, and visualise theory, appears to be beneficial to the students’
learning process for a number of reasons.
a. Applying visualisation tools and techniques support design students with an
entrance to the theoretical part of the field, because it constitutes a familiar way of
exploring and making sense of a situation
b. When moving from reading and analysing to interpreting and visualising, the
students make connection across different cognitive ways of operating, such as for
instance the verbal and non-verbal modes of thinking. This continuous process of
interaction between different modes of cognition supports the construction of
connections and the ability to remember what was constructed
c. Working with visualising a text takes the students away from prolonged analysis,
which is unfamiliar territory to many design students, inviting them to investigate
and understand the text by trying out solutions (constructive thinking)
d. Visualisation, particularly in the case of visualisations that are mainly narratives
and/or symbols based, has to do with synthesising and translating the text into
something personally meaningful. In the visualisation process, new information
(the theory) meets the students’ existing knowledge and experiences, and new
knowledge is constructed
e. Visualisation, particularly in the case of visualisations that are mainly text based
and diagrammatic, enables visual analysis and sensemaking of a theory, enabling
abstract and objective representation
f. ‘Getting it out’ as suggested by Kolko, enables the students to make their ideas,
reflections, and thoughts ‘real’ and they can use the externalised version to further
discuss and make sense of the concepts and ideas. It moves the exploration and
sensemaking from a largely individual process to a shared process
g. Presenting and seeing other student groups’ visualisations enables students to
identify and forge connections and produce new understanding together

Conclusion
The present paper set out to investigate how design students learn from visualising theory
in design education. To throw light on the question, student evaluations and feedback has
been included together with a classification of the first visualisation exercise in the 2013
course program. In addition, theories for how to understand designerly ways of knowing
and constructing knowledge have been applied as tools to think with in the analysis and
discussion.
The research is still in its early phases and the findings are tentative. However, we argue
that our experiments with integrating visualisation as a tool for exploring and making
sense of theory can be of value to design education as a whole. In a time where many
design schools move from arts and crafts based approaches only to also include more
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academic ways of learning, and where the production of theory is increasing, it seems
appropriate to think of ways in which we might tailor theory based programs to design
students.
The main findings is that ‘yes’ – visualising theory is beneficial to MA design students,
because it applies a type of practice that they are familiar with, and supports the
construction of new knowledge, by allowing the students to express information and
concepts in ways that are personally meaningful. ‘Getting it out’, putting it on paper,
enables students – within the groups – to make sense of and synthesise new meanings
together. When sharing with other groups and seeing their visualisations, the student
groups as a whole, support each other in creating an overview.
A downside might be that some groups have misunderstood a text or they might only
show a fraction of a theory in the visualisation, leading to the fact that other students, who
have not read the text themselves, are ‘cheated’ on important information or directly
misled. When running a course for this many students, and presentations are run in
smaller groups, the teachers cannot be present everywhere at the same time. However,
the fact that several groups read the same texts and get a chance to present to each other
and discuss perspectives might in part make up for this.

Further Work
Would visualisation work as an educational lever within other educations as well? It is a
good question whether the visualisation approach to text reading can be transferred to
other disciplines and fields and it might be a subject for further research. As mentioned
above Lawson argues that design students are trained to use their powers of conjecture to
find solutions and for example a biology student might not be able to benefit from the
visualisation exercise in the same manner as the design student in his/her final year. But
all the same, thinking about Cross’s argument, that numeracy, literacy, and nonverbal
models and codes are all innate human cognitive abilities – all of which can be developed
from lower to higher levels, one would think that the visualisation approach to text reading
can be transferred to other disciplines and fields. With the proper introduction, the above
mentioned biology student might be able to benefit from the visualisation exercise by
getting some training in visualisation and applying it to theory understanding.
However, we are teachers and researchers at a design school and it would be appropriate
to consider further research worth to discuss within the community of design research and
from which the design students could benefit. In this paper we have started to identify
different categories of and approaches to visualising. Studying in-depth the roles the
different types of visualizations play in teaching design theory might be a fruitful and highly
interesting subject for further research.
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Abstract
In design studio, sketching or visual thinking is part of processes that assist students to
achieve final design solutions. At QUT’s First and Third Year industrial design studio
classes we engage in a variety of teaching pedagogies from which we identify ‘Concept
Bombs’ as an instrumental in the development of students’ visual thinking and reflective
design process, and also as a vehicle to foster positive student engagement. Our
‘formula’: Concept Bombs are 20 minute design tasks focusing on rapid development of
initial concept designs and free-hand sketching. Our experience and surveys tell us that
students value intensive studio activities especially when combined with timely
assessment and feedback. While conventional longer-duration design projects are
essential for allowing students to engage with the full depth and complexity of the design
process, short and intensive design activities introduce variety to the learning experience
and enhance student engagement. This paper presents a comparative analysis of First
and Third Year students’ Concept Bomb sketches to describe the types of design
knowledge embedded in them, a discussion of limitations and opportunities of this
pedagogical technique, as well as considerations for future development of studio based
tasks of this kind as design pedagogies in the midst of current university education trends.

Keywords
Visual thinking, Design sketches, Design studio, Student engagement
In any design studio on any given day, someone will always be working with pens, pencils
and paper. Whether it’s a mock-up, mood board or concept, sketching is the quickest way
to produce visual representations of ideas. Sketching constitutes a natural thinking
process in design; it is part of a process in which final design drawings are approached
through a series of drawings (sketches); it is the designer’s dialogue with his/her ideas
(Cross, 1999). Sketching as concept development technique and the ability to visually
communicate ideas is a fundamental skill and essential in design practice.
In traditional design education, sketching is part of design studio pedagogies. It is through
the iterative practice of sketching that design students learn about design visual thinking;
that is, the process by which visual elements––codes, symbols, and other
representational forms––are integrated into the tangible forms (whether drawings,
prototypes, etc.). This pedagogical approach, adopted from the Architectural design studio
tradition, is also present in other disciplines: Engineering, Games Design, Fashion,
Filmmaking, etc.
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In this paper we introduce “Concept Bombs” as one of the approaches employed in
design studio pedagogies at the Industrial Design discipline of the Queensland University
of Technology (QUT). Concept Bombs are design studio tasks that require students to
engage in a rapid visual thinking process to generate a conceptual solution to a supplied
design problem in a very short time. The context is the design studio and thus this paper
reviews key literature on design studio pedagogies and visual thinking. Through the
analysis and comparison of First and Third Year students’ Concept Bomb sketches, this
paper describes the types of design knowledge embedded in students’ sketches; benefits,
limitations and opportunities of this pedagogical technique.
Finally, the paper presents a discussion of how this kind of studio activity promotes
reflective design process and consideration for future development as design pedagogy in
the midst of current university education trends. Amongst other challenges for educators,
current higher education trends promote an ‘outcome focused’ approach where students,
instead of being deeply immersed in the process of learning are eager to complete tasks,
finish assessments, graduate and become employed. While this is understandable in light
of economic trends, processed based learning task become more crucial for a student’s
education and development as good designers (Taboada & Coombs, 2013).

Design studio pedagogies, design sketches and visual
thinking
Design studios are the traditional educational models in design education and it has also
been seen as producer of knowledge and social practices in design (Dutton 1987:17). The
design studio pedagogical approach is widely known as foundational for design education
and is an important part of the educational curriculum. The primary aim of studio-based
teaching is not only focused on how to design but on what design is through a creative
and analytical way of thinking. The design studio is the first place where a design student
will experience the design process. This view is firmly supported on the Architecture
studio tradition where the act of designing—generating, evaluating, and developing
alternatives—is learned and practiced (Gross et al; 1997). The literature refers to a variety
of well-established pedagogies that are employed in design studios where the student’s
individual designing process during the studio is the central activity. Some of these
pedagogies are: field trips, expert lectures and panel discussions, pin up sessions, desk
critique sessions, formal juries, consultation during class work time, and a proposecritique-iterate stance (Broccato, 2009).
Traditionally, the design studio provides the physical setting that enables a pedagogical
basis focused on the ‘design problem’ and on ‘learning by doing’ (Broadfoot & Bennett,
1991). Studios are usually organised upon replication of professional task performance;
this means, through the use of client design briefs that present ill-defined design
problems. This problem-based context prompts students to experience ‘designing’,
through the exploration and redefinition of the problem as part of the design problemsolving process. Schön (1992) described this experience as ‘reflection-in-action’ and
identified it as the basis of any design process. He furthered described that there are
types of ‘know-how revealed in our intelligent action: knowing in action (tacit knowledge),
reflection in action (questioning and challenging taking place while designing), and
reflection-on-action (questioning emerging after design solution has been reached). One
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of the manifestations of this process is evident in the development of conceptual design
sketches.
Design sketches are commonly employed by designers to develop ideas. Schön defined
the sketching process as a conversation between the designer and the drawing (1983), a
process in which designers do not only record an idea but generate it. Along this idea,
Menezes and Lawson (2006) state that conceptual sketches are at the core of emergence
and reinterpretation during the design process. As new ideas emerge and are drawn
(emergence), drawings become visual clues that trigger and help developed and
transform new images during sketching. In earlier design studies, drawings have been
seen as communication aid but also as part of a cognitive process of thinking and
reasoning. According to Do (1996) design reasoning is embedded in the act of drawing,
as it supports rapid exploration, and incremental definition of ideas.
Studies about sketching in design as a cognitive reflective thinking process (Schön, 1992);
have found different stages of visual thinking. The dialectics of sketching discovered by
Goldschmidt (1991) refers to: ‘seeing that’ (reflective criticism) and ‘seeing as’ (analogical
reasoning and reinterpretation that provokes creativity). The importance of design thinking
activity has been eloquently described by Cross (1999, p.36):
Without writing, it can be difficult to explore and resolve our own thoughts’; without
drawing it is difficult for designers to explore and resolve their thoughts. Like writing,
drawing is more than simply an external memory aid; it enables and promotes the
kinds of thinking that are relevant to the particular cognitive tasks of design thinking.
In design research, drawings have been employed in the study of design knowledge and
as a source to analyse visual thinking and the design activity (Dahl et al., 2001; Rosch,
2002; Tang, 2002). These studies assert the notion that there is a relationship between
drawing and experience, and that drawing is an iterative act that involves seeing and
thinking. According to Kosslyn (2003) visual mental imagery is seeing in the absence of
an immediate sensory input, and it is related to human experience where memory not only
comprises an image or an event, but also information about its sensorial context.
Therefore, it can be said that knowledge in visual thinking is associated with
contextualised human experience. For example, a study conducted by Chamorro-Koc et
al (2008) in which design sketches from novice and expert designers were compared,
identified four types of knowledge embedded in visual representation of concepts:
familiarity (experience from seeing), individual experience within context (experience from
doing), principle based concept (knowledge of product from experience of using it),
descriptive based concept (knowledge of product from seeing it). Her analysis of those
four types of knowledge embedded in sketches led to discover references to: individual
experience, knowledge to a product’s use, and its context of use and revealed that
particular areas of human experience that trigger people’s understandings of products.
Figure 1 illustrates it by comparing sketches of a novice (left) and expert designer (right)
done as part of such study. Drawings were produced during a collaborative design task
where both novice and expert designer were asked to discuss while designing in response
to a given design brief (Chamorro-Koc et al., 2009).
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Fig 1 Segments from a novice (left) and expert (right) designer sketches

One conclusion emerging from the analysis of these drawings established that novice’s
visual thinking demonstrate an emphasis on features, functions and mechanisms of the
product being designed, while the expert’s visual thinking demonstrate understanding of
principles of use and of the functionality of the product. This type of analysis mostly
focuses on the action of sketching and visual thinking and not the specific type of
knowledge embedded in the sketches themselves. It adds to the extant theory postulating
that drawing and re-interpretation support different kinds of cognitive activities in design.
So we ask: could this approach be instrumental in design pedagogy to understand
students’ learning? What types of knowledge/thinking processes are manifested in design
sketching during Concept Bombs tasks? and why is this important to understand in the
shifting context of educational delivery systems (blended learning environments) and an
outcome-focused approach to education.

Concept Bombs: a visual thinking technique as part of
design studio pedagogy
A pedagogy that utilises visual thinking through rapid sketching in our Industrial Design
studio sessions is the ‘Concept Bomb”. This format consists of a short design task
undertaken in class followed by immediate staff and peer feedback. Students are given a
five-minute briefing and asked to generate one or more design concepts for a simple
product. In Third Year design studio the brief is often quite ‘blue sky’ and conceptual or a
fairly superficial styling challenge. In higher years the brief focuses on elaborating on
particular aspects of a larger project. In each case the task is achievable in a short space
of time. The session concludes with immediate tutor-guided peer-assisted assessment
during the same session. The focus can be on different aspects of design in initial and
advanced semesters. In this paper we compare First and Third Year Industrial Design
students’ Concept Bombs, as these are the design studios in which this pedagogy is
utilised the most.
In First Year, Concept Bombs are 30 minute design tasks. The design brief is usually
comprised of a single design challenge with two or three factors for students to consider.
The tutor presents the design brief to their studio group and responds to questions before
the design phase commences. The expected outcome is one or more conceptual
sketches in marker on A3 paper briefly annotated to facilitate explanation of the design
ideas. At the end of the session students pin up their sketches and review each other’s
4
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work. Sometimes time is provided to review the work of other studio groups who have
been working in parallel. Teaching staff review the work simultaneously and the group
reassembles for a brief public critique of each presentation. Figure 2 shows an example of
a First Year design Concept Bomb and the design brief.

Fig 2 A First Year student’s Concept Bomb (left) and the Concept Bomb design brief
(right)
Concept Bombs in First Year design studios are employed for two different purposes: (a)
to ‘pace’ tasks and projects within the semester; and (b) to give students the opportunity
to refine their understanding of sketching for rapid ideation in a supervised setting. There
are four characteristics:
Pace and focus: Three to four Concepts Bombs in a semester help punctuate the
semester experience within or in between larger projects. As some First Year students
experience difficulty maintaining engagement and motivation throughout long design
projects, Concept Bombs provide a change of pace. The briefs are ‘object’ oriented with
topics based on familiar daily experience that don’t require research. Students apply the
foundational design knowledge and methods they have been learning in class.
Rapid feedback: Concept Bombs enhance learning by closing the feedback loop. As
there is little pause between doing the sketches and getting feedback and assessment
they provide ‘instant gratification' to students. Staff moderated peer feedback also
encourages student engagement with assessment criteria and promotes peer learning.
Ideation technique: Concept Bombs are about using sketching as a rapid ideation tool.
Given the same project brief as homework students would likely spend four or five times
as long on it. Left to their own devices novice designers tend to draw slowly and carefully
investing too much time on too-few sketches without necessarily engaging in deep
ideation. Forcing students to practice rapid sketching forces them to streamline their
technique and see the value of sketching without the formality of formal project
presentation. Doing this within a supportive studio context within the framework of an
imminent deadline encourages useful engagement with relevant skills. Students learn that
5
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fast sketching is a means to become more efficient and explore more ideas in a shorter
time.
Repetition: Repetition is a key part of Concept Bombs both in the development of
sketching skills and in managing performance pressure for students. Since Concept
Bombs are effectively an examination of sorts students might be forgive for feeling
considerable pressure to perform. This is managed in two ways. Firstly the assessment
weighting for Concept Bomb assessment within the unit is quite low—rarely more than
20%. Secondly this mark is derived from the best three out of four (or best two out of
three) Concept Bomb submissions. The consequences of poor performance in any single
Concept Bomb is thus quite low and the addition of a ‘spare’ gives students a safety
margin that moderates the pressure they feel on any single exercise. The outcome is that
students report high levels of engagement and enjoyment with Concept Bomb activities.
Third Year Concept Bombs are also short 20 minute design tasks but they form part of a
larger project and prompt students to explore particular aspects of the main semester
project. Three design briefs take place one after the other during a single intensive design
studio session with minimum time allowed in between for pin-up of the work. This
experience is repeated at key stages of the semester project. Design briefs are delivered
to students by including a user scenario to help contextualise particular design problems.
The expected outcome is blue-sky design propositions which form the basis for later indepth exploration. At the end of the third task, students review each other’s work and
indicate, on a feedback label that accompanies each submission, the best of the three
designs from each student. In some projects it has been possible to engage industry
collaborators in the feedback phase which gives students ‘real world’ input via informal
conversation on the merits and limitations of their ideas. Figures 3 and 4 show examples
of Third Year students’ Concept Bomb sketches and the associated design brief.
CONCEPT BOMB #1: “Collecting information on the go”
Your client is a high-tech product developer and is planning the
next generation of wearable devices the techno-savvy group of
users. This market niche is comprised of people who ‘collect
information on the go’ in their lives with the goal of selling this
information to specialised wholesalers information distributors.
The interactive designed object should:
be wearable,
be appropriate to use for the user group ‘on the go’,
have a GPS which allows identify location of the
‘news/information being transmitted,
rely on gestural and tangible interactions for ‘sensing and
transmitting’,
not include GUIs.

Fig 3 A Third Year design student’s Concept Bomb sketch (left) and the design brief
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CONCEPT BOMB guided by Industry collaborator (*)
Choose an assistive technology from the ones
presented in the exhibition
Role-play a device of your interest, imagine using it in
your everyday life
Assess the device affordances and think how could it
benefit other users
In your teams (4), re-design the device by extending its
functionality to a broader range of users.
*Industry collaborator is a non-for profit organisation that
provides information and services to people with disabilities
and the senior population.

Fig 4 A Third Year design student’s Concept Bomb sketch provided by industry
collaborator
Concept Bombs in third year design studios are employed for two different purposes: (a)
to encourage focus on particular areas of the project that are of pedagogical interest, and
(b) to give students the opportunity to enhance their sketching techniques and visual
thinking skills. The application of Concept Bombs in Third Year shows four characteristics:
Pace and focus: Concept Bomb briefs focus on particular aspects of a project that
otherwise students would not explore at first. Such areas are usually related to new
theory being presented to them. In order to bring all elements together in a concise
format for students, Concept Bomb tasks use scenarios to introduce a design problem,
illustrate a user situation and the context of use. Design requirements are presented
as a set of problem boundaries.
Rapid Feedback: The tight loop between the sketching activity and feedback allows
students to quickly learn from the experience and bring their learning into the initial
stage of the semester design project. Peer feedback plays a more important role with
these students as there is no formal assessment attached to the task. Peer feedback
becomes a vehicle for students to expose their ideas and be competitive, be aware of
how effective they are at communicating their design ideas, appreciate differences
between what they think is their best concept design versus what other people
perceive is the best, push themselves out of their comfort zone and think about design
aspects they would not consider otherwise.
Ideation technique: As in First Year, Third Year Concept Bombs cultivate student
sketching as a rapid ideation tool however here there is a higher expectation of
.design resolution and effective visual communication
Repetition: Repetition of Concept Bomb activity within same studio session allows
students to quickly gain confidence from Concept Bomb task one to task three.
Usually by Concept Bomb three students are working at that most confident and
effective level.
There are evident differences between outcomes from the two students cohorts. It is
interesting to observe that beyond the quality and detail of the design development
observed in the sketches, there are different types of experiential knowledge embedded in
the visuals. Input from a Second Year unit, Culture and Design, seems to contribute to
Third Year students design thinking when addressing the Concept Bomb briefs, as in this
unit students explore how culture influences product design and how people interact and
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use products in everyday life. The following section presents an overview of a
comparative analysis that aim to uncover characteristics described in this section.

Understanding visual thinking behind Concept Bombs:
an initial analysis
An initial exploration of sketches produced by First and Third Year design students was
conducted to find out what aspects of the learning experience of designing and visual
thinking can be evidenced through Concept Bomb tasks. This analysis is based on
Chamorro-Koc et al (2009) study in which design sketches were categorized to reveal
types of individual knowledge.

Analysis of students’ Concept Bomb sketches
The analysis of sketches was assisted with ATLAS.ti, a software-based qualitative
analysis package. A system of categories was employed that focus on identifying
elements in sketches that reveal students’ individual experience, knowledge of the
product, and of the product’s context-of-use.
Drawings were analysed and interpreted to identify references made to students’
knowledge of the product design, their individual experience with similar products, and
references to context of use employed in their design concepts. The following table shows
the coding system.
Categories
Experience

Knowledge
Context-ofuse

Subcategories
Features with indication of
usage
Individual experience within
context
Episodic data
Principle-based concept

Codes
FE

Description-based concept

DBC

Intended use

IU

Situation

ST

IEC
ED
PBC

Table 1 Coding system
The coding system reveals different types of knowledge due to individual experiences:
individual experience with similar products (tacit knowledge), reference to a particular
experience situated in a particular context (individual or episodic experience). The coding
system was applied to the appropriate segments of drawing. For example Figure 5 shows
how the coding was applied to a student’s Concept Bomb sketch. It uses images and
written notation to describe a design concept for a product with three components, a
bracelet, an earpiece and a screen, and the gesture-based interface of the device. It can
be seen that the drawing does not provide detailed design features however, arrows,
annotations and images provide a sense of the principles behind the functionality of the
design. Thus PBC—Principled based concept—is the code applied to the segment of the
drawing where it clearly indicates how bracelet, screen and earpiece interact. The
segment showing a detail of the earpiece placed on the ear indicates IU—intended use.
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The segment showing the earpiece with an annotation (‘capture a photo’) is coded DBC—
Descriptive based concept—as it only represents what it is, but does not provide more
references as to the purpose or context of use.

Fig 5: Exemplar of a coded Concept Bomb

A comparison between First and Third Year students’ sketches
As expected differences in the quality and detail in Concept Bomb drawings of First and
Third Year design students are evident. Additionally the thematic coding identifies
differences in design knowledge prompted by Concept Bomb pedagogical objectives. The
following table presents a comparison:
Characteristic First Year Students

Third Year Students

Pace and
Focus

Enabled twice or thrice in the same
session, several times during the
semester. It focuses on people’s
relationship with objects in everyday
life practices. Use of scenarios allows
quick engagement with new theory.

Three to four times during
semester.
Object oriented.
Promotes engagement with
fundamental design process.

Rapid
Feedback

Staff-moderated peer
assessment (formative and
summative).

Peer assessment (formative).
Promotes engagement with the larger
design project.

Instant gratification.
Ideation
Technique

Promotes rapid ideation skills

Refines rapid ideation skills

Repetition

Promotes skill development
and confidence

Single-session repetition refines skill
development and confidence

Best-three-out-of-four
assessment reduces student
stress.
Table 2 Comparison of characteristics of Concept Bombs in First and Third Year design
studios
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The literature indicates that the notion of students’ engagement is one with many
meanings (Bryson; 2007), usually referring to: behaviours in the classroom, staff-student
interaction, cooperation among students, and a dynamic relationship between learner and
environment (Chamorro-Koc & Scott, 2012). In our experience student engagement tends
to be viewed as a reflection of learning processes and it is a crucial means of an
educational process that establishes the foundations for successful later year studies
(Krausse & Coates, 2008). As a pedagogical tool to support for students engagement,
Table 2 shows differences between First and Third Year students in each of the four
identified Concept Bomb characteristics. Pace grows in intensity, focus changes from
object to context, feedback shifts from individual gratification to peer pressure through
formative assessment, ideation moves from the facilitation of fast exploration of ideas to
the facilitation of fast exchange of ideas.
As a pedagogical tool to understand ‘how’ design students conceptualise their design
propositions, the analysis of students’ Concept Bomb sketches reveal that their work
moves from basic descriptions of features or functions to descriptions of context and
practices. This could be a reflection of students’ enhanced understanding of social issues
learned through the Second Year Design and Culture unit. For example, hand gestures
showed in Figure 5 indicate a Gen Y form of gestural communication. In this case, this
Concept Bomb reveals the learning from socio cultural issues previously learned from
case studies, and shows how a student might design an object with social considerations
in mind.

Discussion
Design studio is the context were learning emerges through action; it is distinguished by
emphasis on project-based work, learning through praxis, learning through workshop, and
learning through first hand observation (ALTC, 2011). With the aim to assist students
connecting theory and the application of design principles to design projects, Concept
Bombs are employed as one of the design studio pedagogies in Industrial Design
education at the School of Design at QUT. Besides the importance of industrial design
students enhancing their visual design thinking and communication techniques from the
pedagogical point of view, the practice of fast sketching is critical for novice designers to
become more effective at exploring more ideas in a shorter time, which is a valuable skill
as a practicing designer.
The comparison between First and Third Year design students’ Concept Bomb sketches
has shown some of the aspects that contribute to promote visual thinking and reflective
process. In this sense, Concept Bomb tasks in design studio environments is a strategy
that assist students learning processes of conceptualising and producing designs.
Understanding the type of experiential knowledge embedded in students’ design work at
different stages of their education is important to inform design pedagogies and to devise
strategies to attain and support learning objectives.
The analysis and comparison of visuals show that Concept Bomb sketches convey some
references to socio cultural considerations. This suggests that the use Concept Bomb
tasks can provide insights into how our students’ generation designs for society and for
the future, and therefore, it can help identify emerging challenges for design education.
Although we have indicated instances where this kind of content is observed in our
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students’ Concept Bombs, this aspect has not been fully addressed in our study. Further
research into this aspect and students’ design processes; require involving observational
studies and retrospective interviews to uncover the various experiential and conceptual
considerations informing student’s design decisions during Concept Bombs activities.

Conclusion
This paper has described Concept Bomb approaches in design studio that promote
students engagement and visual thinking skills. These practices are adaptable to the
differing needs of students and curriculum demands of different levels and of study.
In the shifting context of educational delivery systems, for example, blended learning
environments, we wonder how could this type of experience take place in future university
contexts? What can be done through virtual design studios? In a virtual studio, the
dynamic of Concept Bombs would certainly change but benefits may remain if the
immediacy of the experience can be duplicated. The process would probably not be as
effective since part of the success is due to peer proximity, short timed duration and
immediate feedback, all which would be relatively compromised in an online scenario
unless teams of students are co-located.
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Locating the Emerging Design Identity of Students
Through Visual and Textual Reflection
Colin M. Gray, Indiana University, USA

Abstract
Reflective activities have the potential to encourage students to develop critical skills and
awareness of mental models. In this study, I address the emerging identity of early design
students as they externalize their evolving conceptions of design through visual and
textual reflection. Forty-three students in an introductory human-computer interaction (HCI)
course completed weekly textual reflections on a course blog, and completed visual
reflections at the conclusion of each of three projects. The weekly blog reflections were
intended to document their experience as a developing designer, while the visual
reflections represented their personal conception of design within HCI—their rendering of
the “whole game”. Through this process of reflection, students externalized their
transformation as designers, including an awareness of the pedagogical, social, and
cultural factors shaping them, and a growing sense of their personal and professional
design identity. Through interviews and additional analysis of eight of these students, a
disjuncture was found between conceptions of design in visual and textual reflections, with
visual reflections forming a professional, generic design identity, and textual reflections
more congruent with the student’s personal identity. Issues relating to lack of
representational skill and how these forms of reflection externalize a student’s evolving
design philosophy are addressed.

Keywords
Reflection; Sketching; Designerly Identity; Design pedagogy; Human-Computer
Interaction (HCI)
Reflection and reflective practice have been at the centre of understanding how design
education encourages professional action since Donald Schön wrote his classic text
describing the interactions between Petra and Quist (1983). While this form of verbal
dialogue in the studio between a professor and student, the social milieu of the studio at
large (Webster, 2008), and informal interactions between students (Gray, 2013a; 2013b)
encourage the development of these metacognitive abilities, less attention has
traditionally been paid to formal modes of reflection. In this work, I describe the use of
textual and visual reflection as tools to externalize the emerging design identity of early
design students, as they move from doing to becoming (Carspecken & Cordeiro, 1995) a
designer.

Review of Literature
While little research has been done to represent the shifting identity of students within
design education, there is relevant work surrounding how designers build their own sense
of identity in relation to their personal design philosophy, form representational skill to use
sketching as a communicative act of reasoning, and externalize their tacit assumptions
about design through reflection.
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Reflection in Education
Rogers (2001) recognizes the substantial role reflection can play in developing critical
skills and awareness in a higher education context, making the claim: “[p]erhaps no other
concept offers higher education as much potential for engendering lasting and effective
change in the lives of students as that of reflection” (p. 55). While Schön (1983,1987)
modeled reflection primarily through verbal interaction in a desk crit, other forms of
reflection might encourage other forms of evaluation to occur, moving the locus of
interaction out of the classroom into a more regular, self-initiated act. Some research
within traditional design education suggests using reflection as a way of articulating tacit
knowledge (Ellmers, Bennett, & Brown, 2009) and revealing connections between difficult
concepts (Ockerse, 2012). Within emergent design fields such as human-computer
interaction (HCI), reflection has also been used in a more formal way to document
changes in conceptions of design over time (Siegel & Stolterman, 2008), and more
recently, to frame the role of visual reflection in externalizing a student’s mental model of
design within a specific disciplinary framing (Gray & Siegel, 2013).

Design Philosophy
In relation to developing an understanding of one’s own identity, reflection allows a
student to gain awareness of what they are doing and how they project their future as a
process of becoming (Carspecken & Cordeiro, 1995). Within design, Nelson and
Stolterman (2012) address this process in similar terms, using the concept of one’s
individual design philosophy as one of the ways in which this becoming process might be
explored. It is through this lens of the developing design student—as they understand
their own design philosophy and how that philosophy is enacted through their evolving
identity—that reflection might play a role in formalizing and externalizing conceptions of
design over time.

Sketching as Design Reasoning
Sketching has long been regarded as a core skill designers should possess, with
implications for formal representation of concepts, as well as in communicating design
arguments to clients or other designers (Do & Gross, 1996; Verstijnen, et al., 1998). While
students in traditional design disciplines are often taught to sketch or draw as part of their
curriculum, this level of pedagogical concern is not always encouraged to the same
degree in emergent design disciplines such as HCI. Sketching as a way of communicating
is acknowledged in this field (Buxton, 2007), but many students entering this field do not
have adequate representational skill in this area.
In parallel with the formal use of sketching in design education, there have also been
efforts from outside design education to find ways to externalize mental models of
complex systems or processes. Perkins (2010) uses the concept of “playing the whole
game” to formalize an individual’s understanding of a system or process in a more holistic
way, and this method has been used in a previous study (Gray & Siegel, 2013) to
encourage visual exploration of a student’s conception or model of the discipline of HCI.

Purpose of Research
This study addresses the turbulent period as an early design student is initiated into new
patterns of thinking within the context of an emergent design discipline. While previous
work in this area has relied only on textual reflection (Siegel & Stolterman, 2008) or visual
reflection (Gray & Siegel, 2013) as a way of ascertaining tacit beliefs about design, this
work extends this line of inquiry regarding reflection to more accurately identify the
evolving design student. In this paper, I describe the actions of design students in an
introductory HCI course as they reflect in textual and visual form and externalize their
conceptions of design.
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Method
This study was framed by a formal artifact analysis of blog postings and reflection
sketches, which led to a multiple case study design of a selection of the total cases (Yin,
2009).

Participants
The participants for this study were first year graduate students in a Human-Computer
Interaction (HCI) program that emphasized a design approach. All students were enrolled
in a required early design experience course, in which they were required to complete
reflection in various forms during the one-semester course.
Forty-three students were enrolled in this early design course during the Fall 2012
semester, including strong representation of females (n=17) and international students
(n=16). Additionally, three of the students had taken the course previously as an
undergraduate student. The 43 participants were reduced to eight, with care taken to
maintain a balance of international representation, gender, educational background, and
overall academic progress in the course. The eight cases (summarized in Table 1)
included three international students and two females.

Data Collection
Blog Posts
Students were required to post on a course blog (Figure 1) about their experiences as a
developing designer. In addition to a space for students to reflect, the professor and
mentors also used the blog to reflect, share resources, and answer questions about
projects. The professor included the following prompt in the syllabus describing these
reflections:
Write a reflection this week […] and every week thereafter! You are expected to
write at least one weekly reflection. A reflection describes your feelings and
thoughts. Again, just be yourself. These are not published essays. Treat them like
casual comments, as if you were writing an email to a friend or colleague.
In all, students made 513 posts on the blog with 909 comments. As noted in the prompt
above, students were required to post at least one reflection post each week. Ethics
approval was obtained for analysis of all reflection materials, and efforts were taken to
protect the identity of participants through assigned pseudonyms.

1137

Figure 1. Course blog, with sections for the professor (left), projects and mentors (center),
and students by group (right).

Whole Game Sketches
Students were required to submit a sketch summarizing their understanding of the “whole
game”—a holistic understanding of HCI and design as expressed by each student—at the
conclusion of each project in the course, with three out of five projects represented in this
study. The following prompt was provided to students:
I want you to submit a paper sketch of your current understanding of the whole
game of HCI Design.
Important: this will not be graded other than you will lose credit if you do not submit
this sketch. Do not consult any online or book resources. Your drawing is likely to
be somewhat “primitive.” It will be interesting to see how your drawing evolves
over time.
In total, 105 sketches were turned in for the first three projects. The first sketch was
completed collaboratively with a partner, while the subsequent sketches were completed
individually.
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Interviews
Based on factors identified above, eight cases (Table 1) were selected from the 43 total
cases for further data collection and analysis. All sketches and blog posts for these
students were subjected to a close reading, and key themes and issues discussed each
week were summarized. The reflection sketches were associated with the blog to
contextualize the creation of the sketch in relation to the textual reflection. Comparisons
were made between these reflections to identify ideas presented in only one of the
reflection mediums, and overall development noted in both forms of reflection during the
semester.
Name

Country of
Origin

Educational
Background

Sketches
(by project)

Posts

Comments

Thomas

United States

Philosophy

3

9

17

Jack

United States

Journalism

1,2

11

56

Naveen

India

Engineering

1,2,3

6

12

Isabella

Mexico

Computer Science

1,2,3

17

29

Parker

United States

Computer Science

1,2,3

10

7

Mei-Xing

China

Telecommunications

1,3

16

46

Adrian

United States

Education

2,3

15

28

Zachary

United States

Political Science

1,3

17

27

Table 1. Summary of eight participants by demographic characteristics, available
sketches, and blog activity. (Participants were assigned a pseudonym.)
After close reading and preliminary analysis, these students were interviewed for 30-45
minutes at the start of the next academic semester. This interview included a discussion
of their sketches over time, feelings about reflection in both forms, and explanation of
differences between the two modes of reflection.

Findings
To understand the relationship of the experiences of the selected eight students, a
narrative of all cases will be reported in three segments, representing the period in which
each sketch used in this study was created. While there are numerous ways in which this
evidence might be presented, a chronological approach has been shown to be effective in
previous reports (Gray & Siegel, 2013), highlighting common challenges across multiple
students in the course. Additionally, comprehensive data is not available for all
participants due to lapses in participation on the blog or missing sketches, complicating a
case-centric reporting of data. A representative sample of sketches and quotations from
blog entries and/or the interview support a narrative that describes the evolution of design
thinking of these students and their overall experience of the pedagogy. All quotations
from the reflection blog are indicated by week (e.g., W1), while other non-annotated
quotations are from the interview.
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Sketch 1 | Weeks 1-3
The first few weeks of the semester represented a time of transition for many students in
the program, most which were coming from non-design educational backgrounds. There
was a wide range of experiences among the eight students in relation to reflection, with
some like Jack already intimately familiar with journaling and writing as reflection, while
Thomas felt this type of reflection was more forced.
Mei-Xing struggled to find herself in these early weeks, commenting that "...[I] can't be
myself. Maybe I'm too nervous and anxious" (W1), asking basic questions such as “what’s
the nature of design?” (W3) and attempting to learn how to grow as a designer. She
completed a personal sketch and collaborative sketch for the first project, which were not
completely reconciled due to disagreements with the other student about what should be
included. While she frequently discussed group work in her blog reflection, it was not
included in her sketch because she saw this as a separation between her personal and
professional life—the sketch being professional and the blog being personal. By the
second semester when she was interviewed, she had begun to break down this
differentiation between these modes of reflection.

Figure 2: Zachary, P1 Sketch.

Figure 3: Jack, P1 Sketch.

Zachary felt he was more “text-based at heart” and had to force himself to think in visual
terms. He explained that his first sketch “felt square” (in terms of the use of boxes for
representation) based on his background in information architecture and formal workflows.
Like Mei-Xing, Zachary saw the different modes of reflection as discrete, unrelated
activities at this point in the semester. The sketch was more of a formal “deliverable” for
the class, while the blog was a more natural way to reflect. This first sketch was similar to
many of his colleagues at this stage, focusing on a linear understanding of the design
process, with minimal iteration and a focus on representation of design activities rather
than the designer.
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Jack remarked that the first sketch was what he envisioned as a “design process” based
on what he thought the professor was looking for, and like others, didn’t think of this as his
design process. Unlike some of the other students, Jack relied on journaling to reconcile
his feelings: "if I don't journal, I'm likely to explode. I need to cognitively offload…"; he
explained that "I can already feel my brain beginning to rewire" (W2). While his blog
reflections offered a rich insight into his evolution of thinking in the first few weeks, such
as his shift in belief that "it's not the destination, it's the quest" (W3), his sketches still
represented a largely linear process.
Thomas had taken the class before, including participating in both of these forms of
reflection. Although he brought in prior experience reflecting, he noted that he has “never
been good at reflection assignments” (W1/2), and early on, located a "struggle between
[his] personal life and work life" (W3). He also explained that reflecting in this way “felt
forced—having to reflect” and that it was more natural for him to reflect in more informal
ways like Facebook or talking face-to-face; but Thomas also agreed that it was valuable
“once he sat down and did it.”

Figure 4: Naveen, P1 Sketch.
Naveen did not engage in reflection on the blog as much as others, but explained that a
second year student had warned them “you have to suffer to learn new things” (W1). By
Week 3, he had come to the conclusion that you “shouldn’t be attached to your design
ideas,” although this theme was not represented in his sketch—a linear flowchart. Unlike
many of the other students, he said it was not difficult to sketch his ideas, although given
this early sketch, it is unclear whether a more sophisticated understanding of design
would be equally easy for him to represent.
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Figure 5: Isabella, P1 Sketch.
Isabella came into the program from a computer science background, but was impacted
by this designerly perspective, “seeing the world through ‘different eyes’ as experiences”
(W1). She wrestled with working in teams and the additional complexity this adds,
alongside deep questioning of “what will design mess up?” (W3). Despite this substantial
textual reflection, none of these concerns are addressed in her first sketch to any
significant degree. Isabella “wanted to draw boxes” for the initial sketch but branched out
as she saw examples of sketchnoting from her 2nd year colleagues, resulting in one of the
least linear constructions in this set of sketches.
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Figure 6: Parker, P1 Sketch .

Figure 7: Adrian, P1 Sketch.

Parker came into the program with an expectation of failure: "I wholly expect everyone to
fail miserably out of the gate and I welcome it" (W2). Early on he experienced "hectic
schedules and lots of designing in circles" (W3), although this was not represented in his
linear sketch. Even though the assignment called for a physical sketch, he chose a
flowchart format because he liked this organizational paradigm. In reflecting on these
actions in the interview, he thought the “design process seemed like a flowchart,” and that
it was not appropriate to bring his process into his personal life; Parker explicitly noted that
he was actively trying to limit how much the design experience was affecting him
personally, developing a barrier between his personal and design lives.
Adrian talked substantially on the blog about the importance of group work and the
camaraderie he experienced with his colleagues (W3), but there was no such indication of
group work in his sketch. Interestingly, there was no presence of a designer in his sketch,
although he was actively discussing his personal experience and shift in identity on the
blog. This was likely due to a lack of skill in sketching, as he explained in the interview that
he was trying to articulate his feelings and experiences in a richer way at this point, but
didn’t understand how to visually represent his process.
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Sketch 2 | Weeks 4-5
By this point in the semester, the goals of the curriculum were starting to take hold, and
the students were being actively confronted with project work that greatly exceeded their
level of ability. This sense of chaos and lack of control manifested in these reflections—as
an increased complexity in the sketches, and as a sense of “letting go” on the blog—
representing a dramatic shift in how students viewed themselves as developing designers.
Although this milestone in the semester was only two weeks removed from the previous
sketch, the changes in representation were dramatic, with most moving away from a
flowchart mode of representation to a less centralized more iterative conception of design.
In the blog, themes of crisis, teamwork, and letting design concepts go emerged, even
though these themes were not represented in most of the sketches in a substantial way.
Mei-Xing was perhaps the most affected in the cohort by the increase in chaos and lack
of control. While she was initially optimistic, explaining that "crisis for me is like a gift,
because it shows me where I should focus on to improve" (W4), shortly after this, she had
a minor breakdown and was excused from classes for a week. At this point in time, she
felt that her identity as a designer was in question—”what does designer mean here?”—
and it is this existential crisis that became overwhelming to her for a short time. Her
experience and subsequent breakdown was perhaps the most extreme of any in her
cohort, but represents the intense personal struggle that many students went through at
this point in the semester.
Zachary represented this transition more optimistically, but with similar feelings of duress:
"I feel as though I'm learning to breathe all over again" (W2). He already had a command
of representing his feelings in textual form: "the design process can be said to be…the
first and the last: a continuous cycle of genesis that stems from problems and the pursuit
of their solutions" (W3); "whether they're yours or mine, any idea is equally subject to the
chopping block: we just have to get to the point where we can let go" (W5). In relation to
this textual reflection, Zachary also saw more of himself beginning to emerge in his
sketches, focusing on the various lenses of design from class, and structuring his sketch
around that learning. While the sketches helped him to distill his formal learning, he
explained that the blog helped him to deal with the “chaos of experience”; as he viewed
how various students had different transformations, he began to view these tools as a way
to see someone’s identity unfold over time.
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Figure 8: Jack, P2 Sketch.
Jack began the process of translating his reflections on the blog and overall
transformation as a designer to his sketches, actively representing his new-found persona
in a storyboard about his role as “fight[ing] for the user.” This dramatic evolution from a
flowchart view of design to one where the designer played an active, highly personal role
coincided with his blog reflections, where he increasingly saw himself as a member of a
team—"together, design"—and noted “I can't imagine myself as an individual designer
anymore.”
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Figure 9: Naveen, P2 Sketch.
Naveen was relatively inactive during this part of the semester, but externalized his
feelings about this period in the interview, explaining "[the professor] wants us to feel
exhausted and suffocated by the way 'we think' design work is done." His second sketch
shows a substantial shift in his view of design, moving away from a linear flowchart to a
more iterative design process.
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Figure 10: Isabella, P2 Sketch.
Isabella’s personality began to emerge even more strongly in this second project. In
reflecting on their first formal critiques, she dramatically intoned: “Oh, there will be blood
on room 150 by the end" (W5). She also noted the difficulty in "kill[ing] the babies," an
intentionally impactful term used by the professor to describe the need to let design
concepts go, actively working through issues to reform her identity as a designer, rejecting
her old conceptions. Her sketches became more documentary in nature, and she
increased her ability to visualize the things she thought were previously lacking.
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Figure 11: Parker, P2 Sketch

Figure 12: Adrian, P2 Sketch.

Parker did not actively reflect in this part of the semester, and his sketch represents few
changes from the previous version. His understanding of HCI and design were limited to
relatively few design activities, with a lack of designer presence and highly linear view.
As the semester progressed, Adrian became more obsessed with the challenges ahead,
wondering in his blog post, “What if I fail?” (W4). Although this concern was apparent in
textual form, his sketch merely included more arrows of iteration, not representing his
deep concern. It is unclear whether this was a representational issue, or whether an
awareness of how his design identity was changing was not yet clear.
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Sketch 3 | Weeks 6-9
These central weeks of the semester proved to be a dramatic period of change for these
students—as Mei-Xing noted, a “journey inward.” Students were actively juggling multiple
elements of becoming a designer, including not only their personal identity as a designer,
but also how that intersected with expectations of other designers, conceptions of the
client and user, and the ethical implications of design. The sketches also began to take on
this overall sense of overwhelming complexity and a turn inward, focusing more on the
personality of the individual designer.

Figure 13: Mei-Xing, P3 sketch.
After a difficult few weeks of struggle, Mei-Xing came to the conclusion that "one of the
most difficult things is to be honest with myself" and to "stay quiet and focus, and do the
things that you truly love" (W6). Even though she was emotional during this period, she
felt it was important to follow "a journey inward", with a video on Maya Lin shown in class
moving her to tears and teaching her how she could fight for her ideas. “In a sentence, I'm
traveling on a journey inward, past, present, and future […] this is a lifelong journey."
While this dramatic surrender to her new designer identity was taking hold, her sketch was
more clinical, with no representation of her identity, maintaining a professional distance.
Interestingly, she explained that the sketches got “easier over time...because I knew what
[the professor] wanted.”
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Figure 14: Zachary, P3 Sketch.
Zachary felt more empowered at this stage, triumphantly stating: "we are free to forge our
own path if it serves our purpose and accomplishes our goals." Even while he was
confident on the blog, he explained: "I find myself struggling with the cognitive offloading
[of doing the whole game sketch]"; and "I feel paralyzed by my process; that my ideas are
caught in limbo as I unconsciously run through each of them through this stripped book in
the back of my mind before they ever make it onto the page" (W7). Zachary concluded
that “design is a conversation” between designer, user, and artifact, and that this
conversation includes a substantial ethical component because “you can harm with
design.” Ultimately, he thought that "in design, people on both sides leave their mark"
(W9), but this dynamic was not present in his sketch.
Jack struggled how to keep mean "designer [Jack]" and "boyfriend [Jack]" separate as he
dealt with his shifting identity (W7). By Week 10, Jack had broken up with his girlfriend,
and he came to the realization that "you're taking a step. you're changing"—ultimately, he
needed the "freedom to find [his] core" as a designer. He was the “one being designed,”
and this epiphany allowed him to change the way he perceived himself.
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Figure 15: Thomas, P3 Sketch.
Thomas explained that he saw the sketches and blog entries as two separate activities,
with the sketch in particular not considered a process of reflection, and largely impersonal.
This was visible in this third sketch, with attention largely focused on design activities, and
no relation to him as a designer or how these activities are enacted.
Isabella was increasingly frustrated with the feedback she was getting—she "felt [her]
spirits falling" when reading the comments from a formal critique, asking "why should we
not defend the design?" (W6). In Week 8, she continued working through issues, noting
that she "hit an inspiration withdrawal last week.” Isabella concluded that representing her
process should not take into consideration her personal feelings—”I didn’t think how I felt
mattered” in representing her personality in the whole game sketch. In contrast, she felt
her blog entries could be more personal, but her personality should not be included in the
sketch.
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Figure 16: Parker, P3 Sketch.
Parker was feeling the heat of project work, having had to quit a sports team: “I had a little
breakdown in how I was prioritizing my life [...] so I was a little distant" (W8). Despite this
breakdown of prioritization, his sketch retained a flowchart paradigm. Even though he
missed multiple weeks of blog reflections, he explained that he kept some private
reflections in his notebook that were never made public. He felt that the sketches were
more of an assignment, and he didn’t internalize this as a deep reflective activity, although
he saw the value of blogging as a reflective tool in a more substantial way.
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Figure 17: Adrian, P3 Sketch
As the semester drew on, Adrian focused inward, asking “What do designers do?” (W8),
while “invit[ing] the pain” by requesting critique. This deepening focus is apparent in his
sketch, where he addresses many of the issues surrounding his identity—”surrender[ing]
to the chaos” that he can’t represent. One of Adrian’s most substantial challenges was
that his ability to sketch what he is thinking was not developed enough, which is revealed
in themes of surrender and uncertainty; instead, he addresses his “big ideas” in the textual
narrative, which is abstracted a step or two beyond the situatedness of his sketches.
Factors such as teamwork or time management did not appear in earlier sketches
because Adrian “took these factors for granted.”

Discussion
In triangulating the student experience across several sources of data, additional cues to
their development and shift in identity become visible. While some of the transformations
unique to HCI are already known (Gray, in press; Siegel & Stolterman, 2008), this
evolution of identity provides a fuller picture of how this transformation is felt from a
student perspective. This transformation manifests through the reflection modes chosen
for this course, each of which present a different portrait of what change is being felt. The
contribution of this work is in highlighting the disjuncture between these forms of reflective
representation, understanding some issues surrounding representational skill, and how
the act of reflecting in this way can encourage active awareness of identity.
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Disjuncture between visual and textual reflections
Students formed a delineation between modes of reflection early in the semester, creating
constraints around what kind of representation of self was desirable. The most substantial
differentiation externalized by students was between a professional and personal
representation of self—the blog as a “safe space” to reveal one’s personal identity, and
the sketch as a professional representation of process. This delineation of modes resulted
in certain ideas—especially soft skills such as time management or prioritization,
teamwork, critique, and iteration—being weakly represented, if at all, in the sketch record.
While some of this may be due to issues of representational skill, there might also be a
level of awareness that is foregrounded when writing that is not similarly triggered when
sketching, or a lack of visual acuity by naïve designers.

Issues of visual representation in early design education
As referenced in the disjuncture between sketches and blog posts as forms of reflection,
there was a substantial inability on the part of the majority of students to represent what
was to them is ineffable or tacit—at least in visual form. While most participants were able
to adequately express their sense of conflict and shift in identity around becoming a
designer on the blog—even non-native speakers with less verbal skill—few were able to
express this thinking until the third sketch, if at all.
This lack of visual capability has significant implications for developing designers,
particularly as the literature suggests that sketching is a primary vehicle for the
communication of design ideas. In the explication of design thinking or description of
identity formation, this also presents challenges for early designers that do not have
access to these forms of expression, especially early in stages of designerly development.

Revealing individual conceptions of designerly identity
Ultimately, these reflections serve as an individual record of one’s experience in and out
of the classroom environment, externalizing a designer’s depiction of their development of
a design identity over time. Reflection has been raised as a hallmark of professional
practice in a variety of disciplines (Schön, 1983), with this metacognitive ability enabling
an individual to understand and evolve their conceptions of expertise (Lawson & Dorst,
2009) in the context of professional activities. While some attention has been paid to
encouraging reflection in the studio mode of education (Schön, 1987), this has largely
been a verbal exercise with little encouragement to document this reflection through
formal writing or sketching.
The reflections from these developing design students indicate how textual and visual
reflections reveal different conceptions of designerly identity, which might indicate future
use in a descriptive or evaluative way within the studio pedagogy. It is important to note,
however, that some students attempted to “game the system” by projecting what they
believed the professor would want to see, rather than revealing their true self. This
highlights the secondary value of these reflections in revealing how elements of the
hidden curriculum affect the overall learner experience, including social, personal, and
cultural factors as they are enacted through the studio space and critique.

Conclusion
In this work, I have extended existing knowledge regarding barriers early design students
go through as they evolve into a richer understanding of design (Siegel & Stolterman,
2008) and how visual reflection might play a role in evaluating change in thinking about
design over time (Gray & Siegel, 2013). This paper addresses the developing identity of
early design students through multiple forms of reflection, using these reflections as a way
to understand how these students increase in design ability.

1154

While the visual and textual reflections used in this study were not the only mechanisms
used for metacognitive activity by students, they do appear to be helpful tools in building
knowledge of one’s own identity, and tracking changes in that identity over time. In
addition, multiple forms of representation appear to promote a fuller explication of identity,
enhancing skills in textual and visual representation in the process.
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Abstract
Design work can be driven from a variety of intentions, e.g. to serve users, to generate
profit, to explore a new concept, or to trigger reflection and debate. However, it is not
always clear how such intentions can be addressed concretely in education, and in
specific design domains, such as interaction design, they might easily get lost among
course content related to specific methods and technologies. In this paper, we discuss
how we have addressed design intentions in our advanced course in interaction design,
and also what we see as its main qualities in relation to more conventional course
structure in this area.

Keywords
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Introduction
The acknowledgement of design judgment as a main trait of skillful designers is now
broadly established (see e.g. Nelson & Stolterman, 2003), and also regarded as a skill
which can and should be practiced in design education. In design schools, this skill is
taught for instance through design critique sessions (e.g. Reimer & Douglas, 2003),
through critical analysis of existing products and experiences (e.g. Bardzell, 2011), by
practicing methods for understanding people and usage (e.g. Dourish & Button, 1998),
and through reflective design work using various tools and materials (Schön, 1983). A
common aspect for almost all works in this area – at some level – concerns
methodological issues, and how to practically develop more grounded and reflective
approaches to design practice.
In this paper, we describe how we have addressed this challenge within our teaching
practice, by placing an increased focus on higher level intentions as a general theme in
one of our master level courses in interaction design. We will also reflect on our
experiences from running this course over a period of three years, along with the values
and challenges that emerged in our specific context, which in essence is a small studiobased design course taught in a school of engineering. While the foundations underlying
this work may already be embedded in knowledge practices, either on the web, in
established design practice, or within other similar courses, we recognize a need to
engage more specifically with these topics in relation to teaching and education within the
design research community.

Background
There are many different frameworks and taxonomies for how design work could be
understood from a more methodological perspective. As an example from the domain of
interaction design, Dan Saffer (2009) has argued that there are five major approaches to
designing products: user centred-, activity centred-, data-driven-, systems-, and what is
sometimes referred to as genius design. These approaches should not be seen as
mutually exclusive, but rather serve the purpose of bringing light to the general
observation that successful design work can be executed in different ways. Depending on
the task, some approaches may be more suitable in a particular situation. A dilemma that
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Saffer puts forward, is that user-centred design methods (UCD), which has been the most
actively proposed in HCI and interaction design education, may not always be the most
successful method when it comes to real product design cases. A secondary role of the
framework could also be to emphasise that user involvement can never substitute the
includes different methodological approaches, with UCD as one of many.
While the focus on methodological approaches is relevant to all design work, we will here
instead discuss design judgment within a landscape of different underlying purposes on a
more conceptual level, and how we have addressed this in our own educational practice.
A variety of models elaborate on what aspects might be considered from a certain
perspective, e.g. in terms of action and experience (Fernaeus, Tholander, & Jonsson,
2008), or from a perspective of materiality or form-giving (Vallgårda 2013; Gross, Bardzell,
& Bardzell, 2013). Other higher-level discussions has concerned the characterisation of
design itself, e.g. as the merging of Art, Science and Technology of Bauhaus (Findeli,
2001).
The work presented in this paper is heavily inspired by the ‘four  fields  of  design’
articulated in an online article by Bruce and Stephanie Tharp (2009). This framework took
its starting point specifically in the profession of industrial design, but has in our case been
for design work focused on different types of higher-level purposes, or intentions:
Commercial design: with the general intention to generate profit
Responsible
Experimental design: with focus on the process of learning and exploration
Discursive design: with a higher level goal to generate reflection and discussion
While these different intentions typically overlap in parts, the main argument put forward
by Tharp & Tharp was that articulating them could help designers seeing how intentions
might interplay with and sometimes even contradict one another. Thereby they could
guide discussions and potentially help judging the outcome of a design, although a
taxonomy such as this will naturally only articulate partial understandings of certain
relationships.
The framework was also used to acknowledge the growing terminology of approaches
used within the design field. As put by Tharp & Tharp (2009):
“Just  try  and  make  sense  of  the  range  of  the  terms  floating  around  out  there:  usercentered design, eco-design, design for the other 90%, universal design,
sustainable design, interrogative design, task-centered design, reflective design,
design for well-being, critical design, speculative design, speculative re-design,
emotional design, socially-responsible design, green design, conceptual design,
concept design, slow design, dissident design, inclusive design, radical design,
design for need, environmental design, contextual design, and transformative
design.”  (page  1)
All these terms refer to aspects of importance to design practice, but that go beyond both
gible, graphic), as well as specific
design methods. In addition, the academic discourse has been concerned with similar
terms as tools for understanding and shaping design practice, with concepts such as ludic
design (Gaver et al, 2004), design for ambiguity (Gaver, Beaver, & Benford, 2003),
translucency (Dourish & Button, 1998), seamfulness (Chalmers & Galani, 2004), among
f design-based research (Höök & Löwgren
2013).
With this as a starting point, we wanted to explore how the four fields could be used to
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guide interaction design projects in a master level course at our university. We will give a
brief overview of the content and structure of the course, how we have implemented
themes and assignments, and a short analysis of how these have played out in practice
during the three years we have implemented this setup. We end with a brief discussion
based on reflections and learnings from these experiences, in relation to our expectations
and experiences from similar courses that use a more methodological course focus.

Case: Intentions in Interaction Design Education
There are many ways to structure interaction design education. A general challenge is to
develop a format that brings in more designerly values to an education that has
traditionally been grounded on engineering and social science. A common way in more
technically oriented contexts, e.g. in computer science schools such as ours, is to provide
themes or course modules based on different types of interaction technologies, e.g.
graphical interfaces, tangibles, mobile computing, sound and haptics. This is in many
ways a logical structure, since it allows students to focus deeply on different technologies
and thereby learn about the broad design space that each of these areas provide, which is
an important part of becoming a skilled interaction designer in a technical domain. These
activities are normally complemented with course content that focus more on theory and
exercises related to general methodological issues, such as conducting field studies,
engaging users in the design process, and methods for ideation, sketching, and working in
a team. However, since there are so many different approaches and settings for the
making of interactive systems, our experience is that it is often difficult to cover all the
relevant aspects in a structured manner. To address this challenge, focus in our advanced
interaction design course has not been on how to practically conduct design work, but
rather on how to develop and judge design as a central part of the design process, based
on its overarching design intentions.
The course has been offered in a similar format during the last three years, covering four
of the four projects lasts 4 weeks and is conducted in pairs, with students working with a
different partner in each project. The course ends with a presentation of an individual
online portfolio, showcasing all four projects. Important to note is that we have had the
privilege to organise this course in an intimate studio format, with a limited number of 16
students, running at 50% study speed during 20 study weeks. This naturally allows a
structure heavily based on personal supervision, external study visits with the whole group,
and weekly design critique sessions. However, since countries and schools have different
teaching conditions, our focus in this paper will be on the conceptual content rather than
on specific practical arrangements.
It should also be noted that this is an advanced course in the subject, and the students
are therefore expected to already know how to independently drive an interaction design
process, i.e. knowing how to apply established methods for field studies, ideation, stateof-the-art analysis, user involvement, prototyping, and documentation in the form of video
and academic writing. The students are also expected to have an idea of the research
front in the field, and to be familiar with design issues related to different types of
interaction technologies. The focus of the course is thereby almost entirely focusing on
issues related to intentions and fundamental approaches to practical design work. Below
is an overview of the four themes as interpreted and implemented in our course.

Experimental or Exploratory Design
Experimental Design (or what might also be called exploratory design), refers to design
work where the main goal is not necessarily a finished product, based on readily defined
briefs with sketches, plans, or requirements. Its primary intention is instead to explore,
experiment, and discover within a chosen frame, for instance a specific technology or
technique, theme or concept. Typical examples reside within learning contexts and
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academic projects following a research-through-design process (Zimmerman, Forlizzi, &
Evenson, 2007). Within technically fast paced domains, such interaction design, this is
also a relevant design approach outside of academia since emerging interaction
technologies, development tools, hardware platforms etc., constantly require new learning.
Experimental or exploratory design work may well result in complete products at a later
stage, but the primary intention is much more open – and may even see value in design
of design projects value the process almost as much as the resulting product and are
motivated and driven primarily by curiosity and an interest in learning.
In our course, this theme starts off with a design brief asking the students to explore a
topic, concept or technology beyond what they already know. Previous examples in our
case have been to design something based on exploring the functioning of a chosen
sensor of a smart phone, or to work hands on with e-textiles. In our latest course round,
students got a brief to explore new concepts for interaction at a newly set up museum of
dance. The task for the students was to explore possibilities around the general topic of
dance in the museum setting, along with testing out different possible technologies (see
Figure 1).

Figure 1. Conceptual designs on the experimental theme, from left to right: Strike a Pose Visitors are encourage to imitate dancers and thereby explore their own body image in a
playful manner. Design that attempts to catch bypassers attention and spur a curiosity to
visit the museum. Image recognition used in an app to identify artifacts and access richer
descriptions and other media connected to the artifact.
This rather specific brief worked well in this case, since the personnel at the museum
wanted input on what might be possible or not, rather than a solution. The students were
therefore not pressured to develop something fully working, but rather to explore
possibilities. The topic of dance in itself also seemed to force the students outside of their
own comfort zones and encouraged them to work hands-on with technologies that they
were less familiar with from beforehand. Resulting in a range of novel scenarios and
setups, including interaction contexts such as the street outside of the museum, visitors
waiting in line for the toilets, and the use of a medical stethoscope as an interaction device.
In addition, the students explored various ways of interacting in an exhibition space,
ranging from mobile applications to physical exhibits, combining experiences from other
museums and applying it to the topic of dance.
The staff at the museum, who had initially expected to see a presentation of eight different
types of mobile app-based solutions, were excited by the results, and are now considering
to implement several of the designs in some form. But the main outcome of the process
was to open up a design space, explore possibilities, and for all the involved partners to
learn something, which is also from an academic perspective an important purpose of
design work at large.

Commercial Design
Commercial design refers to design aimed at the real economic market. Economy is an
important component of any design work, so what the commercial intention adds is
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primarily that the design itself gets grounded much more concretely on what might be
desirable on a market, as well as, how the business model of that product would take form
and in turn shape the design. The goal is thereby to create attractive, useful, and well
functioning products, but with design judgements focusing primarily on potentials for
commercial profit. In interaction design specifically, business models are often very deeply
intertwined with the design of the interactive product itself, as shown in examples such as
streaming media services, ad-sponsored mobile applications, open hardware licensing,
and a broad range of electronic currencies and interactive payment systems. Investigating
how such systems and models work is therefore a very relevant topic for interaction
design students.
In our course, we have let this theme stay as an open brief, placing much focus on the
process of ideation, discussion, and grounding design choices in existing use practices.
The general task has been to come up with a concept for an interactive product or service
that would have a potential of becoming a commercial success. The students are also
asked to make the business model a part of the interaction design and to deliver a
proposed plan for bringing the product to market. Core to this design challenge is to
develop concepts that are well grounded, in technological realities, be it in research or
what exists on the market.

Figure 2. Screen designs of commercial design concepts, from left to right: A concept that
aims to help customers at a furniture store figure out what furniture would fit in their car.
Tool for turning blogs into physical books. Conceptual design for families to stay in touch
and privately share pictures and videos.
Our impression is that this has been a tough challenge for the students, but they have
also shown much enthusiasm, and some have continued working on their ideas after the
project ended. The serious focus on business models and who might be ready to pay for a
particular product or service highlights the complex realities of interaction business. Being
able to discuss different types of business models and how each of them relate to
interaction design, is a topic that – in our experience – is often overlooked in ordinary
interaction design education. Ironically, this is core to any successful commercially viable
interaction design work, independent of other higher level intentions. Even systems
designed within other themes, also in research, have been brought to discussion here,
highlighting how the fields often overlap in interesting ways.

Responsible design
The concept of responsible design refers to design that place ethical and humanitarian
aspects at the forefront. May it be to design for people who are ignored by the market,
environmentally friendly products, or otherwise to counteract different types of social or
physical suffering (see e.g. Papanek 1972). While commercial products can and should
take such aspects into accounts, the orientation is different as the main measure for
success is here not framed in economical terms. Rather it is framed in terms of other
Batya Friedman refers to value in value-sensitive design.
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Figure 3. Example screen designs from four passed projects, from left to right: Two
concepts exploring novel ways for foreigners to use public transport. Two solutions for
families with children and teenagers who alternate living with separated parents.
On this theme we let students select and redesign an existing system of their own choice,
and which they would argue being ‘irresponsi ly’ designed in its current form. The
definition of responsibility is then left open for the students to discuss, define and motivate,
with grounding in literature. Making students start with the existing situation to improve on
also reflects a typical interaction design practice, where you would only rarely start out
completely from scratch and spend a large part of the process at the ideation stage. This
have also resulted in a very broad variety of projects, ranging from adapting existing
services for people with special needs, to cater for more sustainable solutions, to
improving poorly working systems in general. This way, the brief also opened up for more
general discussions regarding different interpretations and perspectives on what is
actually meant by responsibility in design, and how it can be practically addressed.
In previous years we have given more narrow design briefs, e.g. to let students design
tools to help foreigners finding their ways through the public transport system in our city,
another year the brief concerned tools for children to manage the situation of living at
alternate places due to separated parents (see figure 3). What we valued in these two
design briefs were that they took a perspective of responsible design that focused on
ordinary issues where interaction design might actually enhance a currently complex
situation. In other projects in similar courses we explored more complex issues, e.g.
designing for alone-coming teenage refugees, which as such brought in a series of higher
level humanitarian and political matters that are difficult to address through the design of
interactive systems alone. Although these projects have been extremely interesting, we
found that the open briefs on this theme seems more beneficial in terms of keeping the
discussion focused on the overarching theme of responsible design.

Discursive and Critical Design
The fourth and final of the four fields concerns designs which might not necessarily be
oriented towards the market, but rather to trigger reflection and awareness around topics
worthy of discussion. Sometimes to make explicit a problematic or ironic issue of some
sort, directed towards the society at large or to a more specific community. Examples
include explicitly norm-critical or speculative designs, design fictions and provocations,
designs that might dwell over into the art scene and where primary measures of success
could be to get exhibited in respectable museum settings or to turn viral in social media.
design norms by focusing on utilitarian objects and function, while at the same time
carrying ideas and provoke thought beyond the utility of the artefacts themselves. Much
design work within the academic sphere belong in this group (perhaps most notably
nd Tharp (2009) describe critical design as just
one form of discursive design, but since critical design is a more well-known term in
interaction design literature, we like to highlight both terms here.
Interaction design includes many extremely well known examples on this theme,
stretching from gimmicky installations such as the Fun Theory experiments of Volkswagen,
to dark dystopian designs presented in science fiction, as well as a growing range of
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examples presented in academia (e.g. Purpura, Schwanda, Williams, Stubler, & Sengers,
2011). Since this type of projects tend to achieve a very broad visibility and popularity, it is
reasonable to argue that educated interaction designers should have an informed
relationship towards these types of designs, even if it might not represent what most
designers get to work with for a living, or what most people will actually get to interact with.
Understanding the value of these designs requires an understanding of intentions as
beyond use and user experience.
However, although some of our students have been seriously excited about this theme, it
has also been the part of the course that most have struggled the hardest with. Parts of
this difficulty could be due to the brief, which we have let stay fairly general and open, i.e.
to articulate and re-think existing norms in interaction design, questioning some what is
might otherwise be taken for granted. This sometimes resulted in design ideas that were
found extremely interesting among the teachers, but that the students themselves
dispelled as silly and irrelevant even before they started the actual design. Our students
all have an engineering background, and working on a design challenge without a given
also affect this experience.

Figure 4. Snapshots from three discursive design videos, from left to right: A concept that
applies current business models with augmented reality glasses and critiques how it could
intercept our perception of the world. Conceptual design playing with gender roles and lets
girls drink and select clothes for their boyfriends in a game like and social media inspired
fashion. A physical matching game based on ambiguous design terminology.
Parts of the difficulties that we have experienced could also be that we on this theme have
let the students present their designs in the format of video (see Figure 4 for some
snapshots), which in itself has been a new medium of expression to some of the students.
Perhaps influenced by the format, many groups chose to present scenarios of what could
go wrong, using the storytelling genre of dystopian science fiction. Although this is indeed
a perfect way of bringing up discursive matters in the field, our experience has been that
the actual interaction designs sometimes lacked a clear focus in favour of higher-level
narratives. In other cases, the students focused entirely on the humorous aspects of their
scenarios, using irony to the point that the discursive message became difficult for an
outside person to decode. In some cases the students were even reluctant to include their
videos in their public online portfolios, which was a requirement for passing the course.
Although mixing the theme of discursive design with video scenarios was successful in
most cases, it also added extra layers of complexity as it takes time, skill and effort to
make a video. To us, the most interesting part of this theme has concerned discussions
around existing examples and literature, and to engage students with strong engineering
identities in reflections around more conceptual artistic values.

Discussion
gn, as defined and
proposed by Tharp and Tharp (2009). There are surely many other concepts that also
could be valuable for the purpose of articulating the intentions in educational contexts
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such as ours. For instance, in our specific case it might be relevant to place more
emphasis on topics and terminologies that are specific to the area of interaction design.
However, we find that the four fields have worked as a solid enough base for structuring
our course.
In our experience, the four fields have shown to – at least to some extent – help design
students to “ etter  understand  and  fo us  their  pro e ts”  ( harp      harp  
). First,
commercial profit, as an intention commonly overlooked in academic design contexts,
proved to spur deep discussions and thereby ensure quality of education in terms of the
broad spectrum of issues and solutions connected to designing something commercially
viable. Second, by shifting the intentions towards responsible design, students were given
the opportunity to discuss and engage with what it really means to be responsible in
design projects, discussions that have often turned out incredibly interesting. Third, the
theme of experimental design have proven to be a fruitful tool to trigger deep
technological engagement and playful exploration among all students. Rather than
working with tools that they already know, which easily gets the case when asking
students to deliver working prototypes, the experimental theme invited students to
discover possibilities that they might not know of yet. Interestingly, the theme of discursive
design has turned out as one of the more problematic themes in the context of our
education. Surely, producing a clever and to the point discursive design can be difficult,
and the process may not be as straightforward as to have commercial, responsible or
experimental intentions. Yet, since it is such an important field in research and art
contexts, and also in terms keeping a reflective stance towards innovation, we will
continue our struggle on this topic with our students.
Most clearly, the framework has been effective in structuring our education so that it
ensures a broader range of design challenges. Without such a structure, our design briefs
and projects have previously tended to get defined in a more ad hoc fashion, based on
what seem relevant in terms of scope, technology, and ongoing research projects. While
that in itself is not necessarily a problem, it might result in student projects unintentionally
ending up very similar in character, with the risk of missing important points for
discussions or aspects of value in a design. The structure of the four fields has also
worked as a useful frame for engaging collaborations between students, researchers and
partners in industry, as we now know well beforehand what types of projects and
perspectives we are looking for.
Apart from being a help in structuring the course as such and to provide a rich variety of
projects, we feel that the four themes help channelling student focus to concentrate on
what is most important for a given design brief. The structure also ensures that several
groups work on different projects but with similar higher-level intentions, thereby also
facilitating a breadth within each theme as students get to dig deeper into the different
problems and areas for investigation.
Another experience from this thematic format has to do with the structure of intellectual
discussions in the classroom. Seeing that interaction design can be driven by different
high-level intentions means that students need to acknowledge that success can be
measured in several different ways, and that a design task is not always as
straightforward as solving a technical or conceptual problem. This brings up interesting
questions to discussion, regarding what we value and take for granted as desired, good
quality, or successful in a specific design process.
The extent to which the students have been willing to discuss such matters is in our case
obviously affected by the intimate course size, but it also seem heavily influenced by the
varying focus of the four themes, which helped guiding discussions in new interesting
ways. The commercial theme brings focus to personal experiences of products, trends,
and markets. The experimental theme brings more focus to what is known about research
and new technologies. The responsible design theme brings in aspects of ethics and how
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to approach people and their values. Finally, the discursive theme brings to debate a
discussion around current design norms and political perspectives around the field as a
whole. Without the four themes, these discussions would, again, probably become
structured in a much more ad hoc fashion, grounded much more in specific research
interests of the teachers, or topics brought up freely by the students. This is not to say that
such discussions would necessarily be any less interesting, but probably less varied and
dynamic. The themes thereby open for reflections around the relationship between
education and research, and how we can develop this relationship so that research and
education could benefit – as naturally as possible – from each other.
Relevant to our specific experience is also that the students that we work with have
undergone a long education that has a strong thread of classical sciences and
engineering, in contrast to design students with more artistic backgrounds. In comparison
to traditional engineering education, we believe that discursive design especially might
have a similar role as mathematics traditionally has had, namely, as an intellectual
exercise with qualities to expand thought. Here, instead of practicing logical thinking,
students are confronted with the challenge of engaging in more conceptual design
thinking. From this perspective of practicing thought, discursive or critical design could be
argued to deserve a strong and natural place in design education, just because it is
difficult and entails so many conceptual challenges.
Finally, our approach to the four themes have been slightly different each year, and we
see many potential ways that this could be structured differently. One interesting approach,
which we have not yet tested, is to connect the four themes more concretely, e.g. by
having the same overarching design brief stretched over the entire course and then
approached using the four intentions.

Concluding Remarks
In this paper we have discussed our explicit focus on design intentions in the last three
instances of an advanced course in interaction design, and what we see as its main
qualities. The work is inspired by a framework that suggests that design is normally driven
by one of four major types of intentions: to serve users, to generate profit, to learn, or to
trigger reflection and debate. In general, the course structure seem appreciated by the
students, and the most positive expressions has concerned the amount of time spent on
reasoning and talking about complicated issues. Although the framework was presented
as a resource for practicing industrial designers, it seems to have some value also in the
education of interaction design, and probably in other design fields as well. In particular,
we see clearly how this approach aids the student in mapping the landscape of underlying
intentions, something that in turn helps to shape and guide their design processes.
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Abstract
The possibilities for collaboration among faculty teaching in various disciplines in an art and
design college are often limited by the language we use to analyze, create, and discuss our
work. Although there may, in fact, be a great deal of overlap, our language sometimes obscures
rather than clarifies the possibility of productive and fruitful overlap. Our paper—itself the fruit of
a collaboration between a professor of graphic design and a professor of English—discusses
the ways in which various constituent groups at our college talk about visuals (e.g., logos,
advertisements, interiors, photographs, illustrations, etc), noting the ways in which our language
limits cross-disciplinary critique and collaboration and suggesting ways in which it might be
more inclusive and encouraging of both. We share the results of our surveys and interviews
with members of our faculty from diverse disciplines in design, fine art, art history, art education,
and general education. Using the rhetorical triangle as a tool, we then consider the implications
that our results have for improving interdisciplinary dialogue among faculty at the college as well
as for improving our students’ educational experiences across the curriculum so that we may
better prepare them for an increasingly collaborative work environment and world.

Keywords
Design Education, Rhetoric, Collaboration, Interdisciplinarity, Language

Introduction
The authors of this paper are faculty members at a small college in the Midwest United States
offering undergraduate BFA and BS degrees in 17 art and design disciplines, as well as an MFA
in four concentrations and a Masters of Art Education. Coming from the fields of Graphic Design
and Rhetoric and Composition, we have worked on various committees together to help to
shape the college and its curriculum and have had many discussions and even “big debates”
over the years about what we teach, how we teach, and the commonalities and differences
between our two disciplines as well as among others across the college.
One theme that has emerged over the course of these conversations was the different ways in
which each discipline uses language to discuss, analyze, apply, or create visual objects. After
all, most instructors from across our institution—whether they teach graphic design, painting,
photography, art history, interior design, visual rhetoric, aesthetics, etc—spend a great deal of
time talking about visuals. That led us to wonder: Even though all major disciplines at our
institution engage with visual objects, does the fact that we all have our own discipline-specific
vocabulary stand in the way of valuable experiences in cross-disciplinary collaboration among
both students and faculty?
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The Emphasis on Collaboration at our College
Institutionally, our college believes in collaboration and goes so far as to reference it in our
mission, vision, and core values statements. The college has supported the development of
courses and even a standalone program around the ideal of multiple disciplines working
together to solve complex problems and create innovative solutions through art and design. Our
mission states that we “provide an innovative, collaborative education,” and part of our vision
statement is that we be “recognized for encouragement of, and opportunity for, collaboration
across disciplines and throughout the college.” In our conversations, however, we found this
ideal of collaboration to be the exception rather than the rule, and we wondered what factors
had hindered cross-disciplinary collaboration—among studio majors and, particularly, between
studio and general education courses—as well as what factors might invite collaboration more
often.
As a professor of graphic design, who has had experience running interdisciplinary projects over
the years and who researched interdisciplinary collaboration extensively for her graduate thesis
ten years ago, Dow has learned and seen firsthand that one of the keys to effective
collaboration is communication, and in her experience, this is the main area in which students,
and even faculty, struggle. We often haven’t been taught how to collaborate or communicate
with other disciplines, nor have we been encouraged to get outside of our disciplines to work
with other artists and designers and learn how to communicate better through direct experience.
One example of this came up in a survey of graphic design and interior design students that
Dow conducted after the students had completed an assigned interdisciplinary project. Students
that were placed in cross-disciplinary teams were asked what they felt were the worst things
about the project, and the most common answers were unreliable group members, wasted time,
and miscommunication.
And as a faculty member in rhetoric and composition, Engbers is always working in classrooms
that are “collaborative experiences,” because her classes include students from many majors.
So throughout the ten years she has been teaching at the college, she has sought ways to bring
students into fuller and richer conversations with one another. In any of the classes that she
teaches—whether it’s writing, visual rhetoric, or literature—she tries to find common ground
through the ideas, images, and activities used. She attempts to bring students together in
conversations that ask them to draw from their disciplinary expertise and apply it to a wider
conversation about visual texts, narratives, or other suitable areas of common inquiry for artists
and designers of various sorts. But Engbers frequently wonders how much of what she tries to
do to support collaboration actually follows students out the doors of my classroom and
influences the rest of their academic lives. Further, how can we encourage more collaboration
among the disciplines once they’re no longer “trapped” in the same classroom?

Support for Collaboration
The authors’ attempts at encouraging collaboration are supported by recommendations by U.S.
accrediting agencies as well; in particular, the North American Schools of Art and Design
(NASAD) and the Higher Learning Commission (HLC) both include statements on the value of
collaboration, particularly as it relates to general education. NASAD recommends that General
Studies programs teach students to “respect, understand, and evaluate work in a variety of
disciplines” and to have an “understanding of and experience in art forms other than the visual
arts and design.” In addition, the American Association of Colleges and Universities’ (AAC&U)
essential learning outcomes note the need for skill in collaboration to help prepare students for
21st-century challenges. The AAC&U suggests that essential learning outcomes should include
“synthesis and advanced accomplishment across generalized and specialized studies” and
intellectual and practical skills such as teamwork and problem solving. Noble goals indeed, but
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the realistic truth is that too often general education courses end up being ghettoized, devalued
as mere hoops through which to jump and distractions from students’ “real work” in their major
disciplines. With this project, the authors hope to find ways to help faculty and students see the
possibilities for productive collaboration and synthesis among all the parts of their education—
general education, art history, and their art/design studio work. Faculty in general education
want to see this collaboration because, naturally, we want our students to appreciate the value
of the material that we—in English, history, math, the social sciences, and so on—teach them
and its real and vital relationships with their studio majors.
And certainly art and design faculty at the college also value this skill of getting students to think
outside of their own experiences and disciplines. The well-known American design magazine
Metropolis’s 2004 Survey of North American design schools, which was focused on
interdisciplinary collaboration, illustrates this, as most faculty surveyed said that they believed
collaboration was “an essential skill for any complex assignment requiring a deep understanding
of environmental sustainability, universal access, craft and technology, and sensitivity to local
cultures in a global market.” In fact, 71% of teachers surveyed said that they felt that
interdepartmental collaborations were an important part of their curriculum. Conversely, when
asked how often they initiate collaborations with other design departments, 50% of design
professors said sometimes, 28% said never, and only the minority, 22%, said they initiated
collaboration on a regular basis (Szenasy, 2004).
In that same article, when asked to describe an interdepartmental collaborative project and to
comment on whether or not it was fruitful, one student said, “There was a huge learning curve
for everyone at the outset because we couldn’t communicate, our vocabularies and experiences
were too specialized.” The author of the article also claimed that students, when asked, spoke
freely about the difficulties of collaboration and the obstacles of language use, referring to the
fact that “every discipline has its own jargon.”
It seems that we all crave greater collaboration; that desire itself is not a “big debate.” But how
we get to that improved collaboration is the subject of debate. With that question in mind, we
decided to use the common practice of visualization as a starting point, knowing that every
major program at our college used or discussed this practice of talking about visuals in some
way, and that selected general education courses did so as well. We hoped to explore the ways
in which the language of visualization might help our students to engage with one another
through meaningful collaborative experiences.

Defining Discipline-Specific Visual Language
To find out how our colleagues spoke about visuals in their classrooms, we sent an email to the
entire college faculty explaining that we were investigating the ways in which the college’s
faculty and our students used language when creating, applying, analyzing, or discussing
visuals. We explained that we were curious to know the ways in which our use of terminology
connected and/or divided us and gave them the following three questions:
1.
2.

3.

Please list the kinds of visual objects/artifacts that your students create, choose and
apply, analyze, and discuss in your class(es).
When you have students look at a visual object for the purpose of analysis/learning
and/or application, what are some of the questions you encourage students to
consider or what kinds of things do you want them to notice? (Perhaps you could tell
us the top 3-5 things?)
What are some key phrases or words associated with visual analysis and/or
application?
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We received responses from about a dozen faculty from a range of disciplines including art
history, drawing, visual rhetoric, graphic design, interior design, painting, and photography, to
name a number. We observed a number of common threads in the responses. To cite just a
few: many faculty noted the need to have students share their “first impressions” or
“visceral/emotional impressions” upon first seeing a visual object. Many focused on the need to
discuss the materials used to create the visual object under scrutiny and the design or artistic
principles evidenced by it, such as scale, materiality, line, color, and so on. Many faculty cited
the need to discuss the user’s/viewer’s/audience’s experience. And finally most respondents
noted that they would want students spending time understanding or investing the image’s
context—historical, geographical, cultural, artistic, and so on (see Figure 1).

Figure 1: Selected words faculty from various disciplines used to discuss visuals.

Using Language for a Specific Visual Image
Although we observed some common themes and language, we theorized that we could,
perhaps, get even more revealing responses if we had faculty respond to a “common visual
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image.” We chose this image (see Figure 2) of the Seattle Public Library, in Seattle,
Washington, because we thought it was a provocative image but not one that any faculty
member would necessarily be accustomed to showing in his or her classes.

Figure 2: Seattle Public Library, Seattle, Washington, USA (photo: places.designobserver.com)
We asked faculty whether they would be able to use this image fruitfully to lead discussion in
their classes. We asked “What analysis or questions could you engage in with this visual
image? What would you point out to students? What could you want them to notice/ask? (Even
if you are critical of this image/place, can you think of ways to engage students in a discussion
of some of its features that would--perhaps--relate to the general content/focus of your
course?)” We asked faculty to set aside what they might already know about the place, if
anything, in order to reduce the number of very similar responses on the building’s contextual
details, since those kinds of details were not our primary area of research interest.
We received responses from another dozen or so people in a similar variety of disciplines, many
of whom we heard from in the first round of questions. And as we studied the responses—
without even speaking to each other first—we both observed four categories of comments—
namely, comments about context, audience, maker, and the object itself.
First, regarding context, an art historian said: “I would place the image into a period context, at
the least note that it was done recently, say, and then, presuming the class has some
background, ask what stylistic evidence is there to mark it as a "post-post-modern work (or even
just plain old post-modern).” An interior designer said that she would discuss the building’s
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“context in a city, with the street, with humans, with the neighboring buildings,” and so on. And
drawing faculty member said that she would ask students about “What makes this structure
unusual in relation to other buildings.” Similar kinds of responses were echoed by almost every
other respondent.
Regarding audience, a digital media professor said that he would ask students “to find 2-5
words to describe how they think the building would make them feel if they were to walk up to it
from across the street in anticipation of going inside.” An industrial design professor said that he
would ask them to pick a specific market (or target consumer group) that they feel would be
attracted to this visual theme. A faculty member who teaches visual rhetoric said that he would
ask students “what visually attracts you about the place? What about the design makes it
inviting, or might perhaps turn some people off.” Most faculty made some reference to having
students share their own “first,” “visceral,” or “emotional” responses to the place.
Next, regarding comments about the “maker,” a photography professor—naturally responding
more to the photo than the building as the primary object of analysis—said that she would ask
students what “they thought the purpose of the photo was, what the photographer wanted to
communicate.” Another faculty member who teaches visual rhetoric as well as aesthetics said
that he would ask students to consider if they “believe[d] [that] the architect intended to direct
[their] experience of the work in” a particular way. Other faculty talked not so much about the
“maker” and his/her intentions but instead about the “personality” of the building. For example, a
visual rhetoric faculty member said that she would “talk about how ethos (the character of the
speaker/maker) is expressed in the design and execution of the building.” And an industrial
design faculty member said that he would ask whether the building presented “a masculine
theme? Does it communicate ruggedness? Durability? Safety? Aggressiveness?”
(Interestingly, discussion of the “maker” was clearly the least represented element of the four we
observed.)
Finally, many faculty discussed the formal properties of the object itself. Nearly all of the
respondents said that they would discuss the building’s use of line, scale, pattern, use of
materials, scale, color. For example, an art history professor said that she would have students
discuss [w]hat is contemporary about its form, materials, use of line, color, scale.” An interior
design professor said “First, I'd ask the students to identify the elements and principles of
design they see (e.g., repetition, form, pattern, scale...).” A graphic design faculty noted that he
would have students notice details of the building’s shape, scale, geometric angle[s],” as well as
its “materials (e.g., glass, metal, landscaping),” among other formal properties that he listed.
Notable about these—and most—of the responses from faculty is that they noted this formal
properties first (or, at least, very early) in their responses, indicating the value they place on this
aspect of the analytical process.

Mapping the Conversations
We considered those four elements and looked at them as separate categories (see Figure 3),
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Figure 3: The categories created to reflect faculty responses.
and we realized that they made a very natural fit with various and more inter-related models of
verbal (written and/or oral) communication as they have been presented visually by
communications scholars over the past century or so. Examples of such visual maps abound,
but some of the most notable include the Shannon-Weaver 1949 Mathematical Model, which is
a linear model that leads a message from an information source to an encoder, a channel, a
decoder, then a destination; Schramm’s 1954 Model of Communication, which is a circular
model that also maps a message from an encoder to a decoder; and structural linguist Roman
Jakobson’s 1960 model of interpersonal verbal communication, which considers the context,
contact, addresser, and addressee of a message in an inter-connected manner, to cite just
three. To examine the complexities of each model would be—and has been—the subject of
other articles.
We were interested to find a workable visual model that would allow us to map our findings
because we were beginning to see the possibilities for showing our colleagues and students
visually the points of intersection among our academic and studio disciplines. We theorized that
if we could present these points of overlap visually, we could help faculty and students think
about ways to transfer concepts and ideas from one realm to another and, thus, enhance
understanding among disciplines and promote better conversations and collaboration.
To present our findings visually, we liked an older and simpler model that—while it surely does
not capture the detail of these models—does succeed in mapping key aspects of the
communications process that we see replicated in our colleagues’ discussions of visuals. The
simplicity of this model, in other words, suits our purpose (see Figure 4).
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Figure 4: The Rhetorical Triangle
Our model is one with roots in Aristotelian rhetoric. James Kinneavy, well-known rhetorician and
author of A Theory of Discourse (1971) among many other works, developed an image (similar
to the one presented here) that could be used as a visual metaphor for the so-called rhetorical
situation (or communication situation). It presented visually the relationship between writer,
audience, and text as well as the surrounding context. It points to the ways in which writer,
audience, and text (or creator, viewer, and object, to recast it in terms more appropriate to visual
objects) necessarily affect one another and shape the object’s creation and reception. For
example, a speech on gun control (a text) is necessarily different (either in its creation or its
reception) when given to gun owners than when presented to peace activists (audience). And a
monument designed by Maya Lin (writer/creator), for example, for a specific occasion also
“reads” differently to viewers than one designed by an artist unknown to the art world, freshly
graduated from college. It is an image that now appears commonly in many texts on the study of
composition and rhetoric; students in writing and speech classes at both the high school and
colleges levels would likely see this image reproduced quite frequently. The four major elements
could also be recast as: creator/encoder/author, audience/decoder/reader, text/object, and
context. We embraced the simplicity of this model because, although it doesn’t get into the fine
details of the communications process, it does help us point to common threads that unite our
various inquiries and practices of written, oral, and visual communication (see Figure 5).
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Figure 5: The rhetorical triangle with key words from faculty responses integrated.
We certainly do appreciate that discipline-specific language is vitally important to the individual
majors; interior designers, painters, art historians, graphic designers, and so on, have disciplinespecific vocabulary, history, and concepts that necessarily employ as part of their developed
intellectual and practice expertise. We don’t intend to diminish the need for that specialized
discourse. Nor do we intend to put forth a prescriptive document or image of a common
language that is “necessary” to collaborate. Rather, we hope that this kind of visual map might
simply illuminate some of the points of intersection among our disciplines—whether they be
design, fine art, art history, or general education courses such as writing, visual rhetoric,
aesthetics, and so on.

Conclusion
We’re theorizing that, for our next step, if we can offer this visual tool to a few of our colleagues
in various disciplines, we can learn (a) what comments they have on it, and (b) how students
might start to use it to transfer knowledge and skills (and an understanding of inter-relatedness)
between classes. We expect that once our colleagues see this map, they may have suggestions
for how it could be revised and improved. We’re eager for that kind of criticism. If many of them
would actually contribute to the writing and rewriting of this visual map, then there would
naturally be more ownership of it and, correspondingly, more engagement with it and use of it.
In sum, we hope that a visual map like this one might serve first to spark conversations—and
even big debates—among faculty as to the points of connection as well as key distinctions
among disciplines. We are mindful of the need to do this in a positive and encouraging spirit to
minimize any perceptions that we’re preaching to our colleagues or overlooking key and
important distinctions that define their disciplines. From those conversations, our hope is to
create positive connections and conversations among faculty, which in turn may lead to them
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thinking more about how to effectively collaborate with colleagues from other disciplines and, in
turn, how to help their students cross boundaries as well.
One specific result we hope to see is that students would be better equipped to transfer learning
from class to class—both within and across disciplines. If students see faculty collaborating and
creating connections between the disciplines and then encouraging student to do so as well,
then students will surely learn better the value of all of the parts of their college education—
including their general education. As a result, they will better equipped to collaborate with others
outside of their disciplines once they reach the workplace, which in turn will make them a more
valuable asset to organizations seeking to innovate and succeed in our widely connected global
society.

References
Jakobson, Roman. (1960). “Closing Statements: Linguistics and Poetics.” In Thomas A.
Sebeok, Style in Language. Cambridge, MA: MIT Press. 350-77.
Kinneavy, James (1971). A theory of discourse: The aims of discourse. Englewood Cliffs, NJ:
Prentice Hall.
Schramm, Wilbur (1954). “How Communication Works.” In The Process and Effects of
Communication. Urbana, IL: University of Illinois Press. 3-26.
Szenasy, S. (2004, August/September). School Survey: 2004. Metropolis. August/September
2004, 88-91.
Weaver, Warren and Claude Elwood Shannon (1963). The Mathematical Theory of
Communication. Urbana, IL: University of Illinois Press.
Susanna Kelly Engbers
Susanna Kelly Engbers, Ph.D., is Professor of English and chair of the General Education
program at Kendall College of Art and Design of Ferris State University in Grand Rapids,
Michigan, USA. She teaches courses in rhetoric, writing, and literature, and her research
focuses on rhetorical strategies of nineteenth-century American suffragists as well as the
intersections of visual rhetoric and design. Her work has been published in Rhetoric Society
Quarterly, the College English Association Forum, and most recently in Art, Design, and
Communication in Higher Education (forthcoming).
Angela L. Dow
Angela L. Dow, M.Ed., is Professor of Graphic Design at Kendall College of Art and Design of
Ferris State University in Grand Rapids, Michigan, USA. She served as Graphic Design
program chair from 2001 to 2010. She has led a number of collaborative projects with other
design disciplines at Kendall and co-developed a four-course concentration in Design and
Innovation Management. Angela serves as a consultant evaluator for the Higher Learning
Commission and has also served as President of the Board of Directors for the American
Advertising Federation of West Michigan and as Mentorship Chair on the Board of the AIGA
West Michigan.

1177

Framing behaviours in novice
interaction designers
Nicole Lotz, nicole.lotz@open.ac.uk, The Open University, UK
Helen Sharp, The Open University, UK
Mark Woodroffe, The Open University, UK
Richard Blyth, The Open University, UK
Dino Rajah, Botho University, Botswana
Turugare Ranganai, Botho University, Botswana

Abstract
Some recent findings with expert designers relate problem–solution co-evolution and
analogy use to framing practices. We wanted to understand if novices also use coevolution and analogies to frame their thinking. Furthermore we wanted to see if there
are any differences across cultures. The paper reports an analysis of data gained from
protocol studies with novice interaction designers in the UK and Botswana. Novice
interaction designers in the UK and Botswana show some similarities in framing
behaviours using co-evolution and opening analogies to develop metaphorical themes in
framing. But within these observations we also found differences across the cohorts. The
implications are discussed in the light of adopting appropriate design pedagogy for
novices in different cultures.

Keywords
Co-evolution, framing, analogy, design novices, culture

Introduction
Two related aspects of expert designer behaviour have attracted increased attention
from researchers: framing and co-evolution of problem and solution. During framing,
designers create a particular view on the design problem. Cross wrote: “… designers
appear to explore the problem space from a particular perspective in order to frame the
problem in a way that stimulates and pre-structures the emergence of design concepts.”
(Cross, 2007 p. 94). The way designers frame a problem implies certain early solutions.
Several design researchers have found that problems and solutions co-evolve over time
(e.g. Maher, 1996, Dorst & Cross, 2001), and that there are two types of episode in this
behaviour: parallel co-evolution of problem and solution, and bridge building between
these two spaces. The first type of episode involves a progression of parallel thought in
both solution and problem spaces. In the second, intermediate solutions ‘talk back’ to the
designer to help understand and frame the problem. The ‘talk back’ situation is
understood as a shift in focus between problem and solution spaces (Dorst & Cross,
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2001). It can also be understood as a bridge being built between the two spaces.
Bridges can be built in both directions. Bridges seem to be built to reconsider the
suitability of the current frame and to devise a new solution if the original solution does
not satisfy the evolving problem conceptualization. Parallel episodes seem to progress
solution and problem criteria without major shifts in either space. Other than this, little is
known about the different functions that parallel co-evolution and bridges between these
spaces play in the development of a design solution. What we do know is that problem–
solution co-evolution as a whole helps experts to frame their design thinking.
Building on this seminal work in problem–solution co-evolution and framing, a new
intensification in research around this topic has emerged. Recent studies look at expert
designers’ use of framing strategies. Dorst (2011) argues that the activity of framing
open and complex design problems is at the heart of design thinking. “Experienced
designers can be seen to engage with a novel problem situation by searching for the
central paradox, asking themselves what it is that makes the problem so hard to solve.
They only start working toward a solution once the nature of the core paradox has been
established to their satisfaction.” (Dorst, 2011, p. 527).
Dorst and Tomkin (2011) then found that ‘metaphorical themes’ act as bridges between
problems and solutions in a co-evolution process. A theme is a central metaphor, which
creates a rich mental image and steers the designers’ thinking about the situation in a
particular direction. They are neither problem nor solution but ‘neutral ground’ between
problem and solution. The neutral ground seems to be the bridge between problems and
solutions.
Similar to the idea of a metaphorical theme in framing, Wiltschnig, Christensen and Ball
(2013) found independently that analogical reasoning is linked to co-evolution. Analogies
occur more frequently in problem–solution co-evolution episode than outside of coevolution episodes in expert designing. Metaphorical themes and analogies seems to be
core drivers for framing experts’ design thinking. However, little is known about analogy
use in either parallel co-evolution or bridging. Wiltschnig et al’s analysis didn’t focus on
the distinction between parallel and bridging co-evolution episodes.
In previous work we have made this distinction and could demonstrate how interaction
design novices in the UK and Botswana use problem–solution co-evolution in the sense
Maher (1994), and Dorst & Cross (2001) have observed in experts (Lotz, Sharp,
Woodroffe, Rajah & Ranganai, 2013). We have also identified a new type of co-evolution
in novices from Botswana, in which co-evolution does not start from a detailed
decomposition of the problem. Instead, a solution is used to first co-evolve both spaces
in parallel before bridges are built between those spaces. Wiltschnig et al (2013) have
observed a similar change in directionality (“solution attempts spark off the analysis of
requirements and possible changes to those requirements” (p. 529)) in expert designers’
framing.
Dorst and Tomkin (2011) have argued that understanding framing in more detail is
desirable in the study of radical innovation. We believe that understanding framing in
novices is also desirable to study and improve design education. Almendra and
Christianns (2011) found that students had difficulty with framing their designing. Also,
Lindner (2011) has shown that helping students to frame problems leads to more diverse
solutions. This paper investigates framing behaviour in novice interaction designers.
Specifically, we examine how novice interaction designers in the UK and Botswana use
analogy and metaphorical themes in co-evolution and framing. Two questions are
addressed here:
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1. How do novices in the UK and Botswana frame interaction designs?
2. How are analogy, co-evolution and metaphorical theme used in framing designs in
novices?
Based on our findings, the paper discuses some implications for design pedagogy in
both settings.

Methodology
The Setting and the Module
The research built on a five-year teaching partnership between the Open University in
the UK and Botho University in Botswana. The two cohorts of participants studied the
same self-contained module, called “Fundamentals of Interaction Design”, consisting of
a main textbook (Sharp, Rogers, & Preece, 2007) and wrap-around materials. Both
cohorts were given exactly the same materials, the same study path, and the same
assessment.

Protocol Study
The protocol study sessions were run just after the students had completed the module’s
design assignment. Each session lasted about 2 hours, and was structured as follows:
introduction, warm-up activity, main study task (lasting about an hour), design
presentation to a facilitator. Materials provided were: module books, design method
summaries (usability and user experience goals, scenarios, storyboards, card-based
prototypes and interface sketches), paper, pencils, refreshments, and a participant
booklet each. The participant booklet contained: study background, consent form, warmup activity (Towers of Hanoi), and design brief. The design brief described the problem
and implications around forgetting to take medication and asked students to design an
interactive product that will help ensure sick people living at home take the right
medication at the right time.
The sessions were recorded using audio and video equipment, and a facilitator was
present in the room throughout.

Data Collection
Data collection was adjusted to the way students in each location would usually work.
Data collection in Botswana used constructive interaction, i.e. students were paired
(O’Malley Draper, & Riley, 1985). Constructive interaction helps overcome problems of
concurrent verbalization including silence and inhibition; in addition, students in
Botswana usually worked together. We decided against using think-aloud in Botswana
because of the possible cultural influence in concurrent protocols reported by
Clemmensen, Hertzum, Hornbaek, Shi, & Yammiyavar (2008). Participants were allowed
to choose a preferred local language. Eleven sessions were conducted in Setswana and
two in Kalanga. The participant booklet was translated, and local staff members
facilitated the sessions.
In the UK, participants used the think-aloud technique and worked alone. A facilitator
was present throughout the session. To maintain consistency, facilitators in both
countries worked from a common guide. In Botswana, 30 participants were chosen from
70 volunteers, making 15 sessions. Two sessions were not usable because the
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participants were too quiet. In the UK, 7 participants were recruited. One session was
not usable.

Data Analysis
The transcripts were analysed using a modified and extended version of Valkenburg and
Dorst (1998)’s notation to identify the processes in Schön (1983)’s design and reflection
cycle: naming, framing, moving and reflecting. The extended version includes signature
frame matrices to more clearly identify frames (Blyth, Lotz, Sharp, Woodroffe, Rajah &
Ranganai, 2012) and a more detailed notation that highlights the distinction between
thinking in the problem space and in the solution space (Lotz at al, 2013). The notation
allows visualising exactly when problem and solution space co-evolve in parallel and
when bridges between the spaces are built. We also coded the use of analogies
(Christensen & Schunn, 2007). An analogy helps to transfer elements from the familiar
(a source) to use it in constructing a novel idea. Ideas can be transferred from similar
problems or solutions to the current situation. The coding was completed by two
researchers independently and challenged by two others on a regular basis. This
produced 21 annotated transcripts, 6 from the UK and 13 from Botswana.
Based on these detailed annotations we extracted all episodes that showed parallel coevolution and bridging within and outside of a frame. We split co-evolution into two
separate types of episode: parallel co-evolution and bridging between problem and
solution spaces. We also tabulated analogies that occur within and outside of frames,
and within and outside of co-evolution episodes. In addition to this, and in line with Dorst
and Tomkin’s (2011) definition of themes, we summarised the main theme for each coevolution episode and analogy. While the frame column is a representative word,
shorthand for talking about the frame, the metaphorical theme column gives a
description of both the problem criteria and solution ideas that frame the designers’
thinking. An exemplar table for Botswana pair 8 with all the extracted episodes is shown
below in Table 1. Each row in the table 1 represents one unit of analysis.
Table 1 Episodes of co-evolution and analogy use in the framing behaviour of pair 8. A
blank cell indicates non-occurrence. P = problem, S = solution. Bridges can go from
Problem to Solution (P ! S ) or reverse S ! P).
Pair 8:
lines
8: 5 - 18

Frame

Metaphorical
theme
Patients with AIDS

Analogy S, P

8: 19 –
30

Interactive
watch

Caring for patients
with AIDS

Bottle Feeding (P)
Mobile phone
alarm (S)

8: 70 97

Interactive
watch

Stakeholders
using an alarm

8: 98 113

Interactive
watch

Complexity of drug
taking

8: 115 –
130

Phone

Flexibility for a
variety of
stakeholder

8: 224 232

Phone

Flexible for various
disabilities

Interactive
watch

Parallel coevolution

Anti Retro Viral (P)

Bridge
P!S
S!P
P!S

Mother (P)
Caregiver (P)
Watch (S)
Auto off Alarm (S)
All people (P)
Disability (P)
Alarm (S)
S!P
P!S
S!P
P!S

Phone (S)
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All stakeholders
(P)
Phone (S)
Text (S)
Voice (S)
Nurse (P)
Language
setting (S)

Deaf (P)
Text (S)
8: 233 237

Phone

Flexibility

S!P
P!S

Finally the individual tables were compiled into one overview table for each cohort – the
UK and Botswana – as shown in Tables 2 and 3. Through this analysis we were looking
for novice framing practices in both locations and trying to understand the role of
analogies and co-evolution episodes in novices’ framing behaviour.

Findings
Our main findings are presented in Tables 2 and 3. Column 1 shows the participant or
pair number, column 2 displays the overarching theme that is developed and column 3
shows the frames and their names. Column 4 describes several details about the
analogies used. To further investigate relationships between co-evolution and analogy
use within framing, we have divided it into 7 sub-columns: the name of the analogy;
whether a solution (S) or problem (P) analogy was used; whether the analogy was used
within a frame (F); whether the analogy ‘opened’ the frame (O); whether the analogy
occurred during a co-evolution episode (C); and whether it occurred during a bridge
building episode (B). ‘Opening’ a frame means that an analogy was the starting thought
around which the thinking was focussed and framed.
Column 5 counts the numbers of parallel co-evolution episodes, and column 6 counts
the number of bridge building episodes, and in which direction.

How do novices in the UK and Botswana frame interaction designs?
Columns 2 and 3 in Table 2 give a descriptive summary of the framing practices in the
UK. UK novices generate between 1 and 3 frames (2.2 on average) in the 1-hour
session. Participants 1, 4 and 7 have frames dedicated to parts of an integrated system,
e.g. a PC application used by doctors and a handheld device or tablet used by patients.
The ideas of Apps and handheld or portable devices are dominant in UK sessions.
However, participant 3 and 7 refrain from specifying exactly what kind of device they
envisage. Universal usability and appropriate interaction design for the elderly or lessabled users are important framing thoughts throughout, except for participant 5.
Table 2 UK novices framing practices where S = solution, P = problem, O = opening of
frame, F = in frame C = during co-evolution B = during bridge building. X = observed in
this category
P#

Metaphorical theme

Frame

Analogy

Parallel
coevolution
S

1

3

• The elderly needs are
satisfied by notepad and
doc can connect to it.

• Tablet
device
• Doc PC

Tablet
Picture
Prescription
Alarm

X
X
X
X

• Appropriate input design for
varying user expertise.

• Device

Scanner
Camera

X
X
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P

F

O

X
X
X
X

X

C

B
X

Bridge
P!S

S!P

3

3

2

7

4

3

X
X
X
X
X

4

X
X
X

X

X

X

X

X

X
X
X
X
X
X
X

X
X
X

X

X
X

X
X

• System
• Doc App
• Device

Alarm clock
Pager
Text
message
Release
system
Alarm clock
Alarm clock
Pager
Dosset box
Mobile app
iTunes
Google
search
Home button
Snooze
button
Alarm
Alarm
Phone
Drawer
Phone alarm
Alarm clock
Wristband
Watch

Sum

13

27

26

Av

2.2

4.5

• Universality of devise for
reminding at night and
while being out.

5

• Complexity of medicine
taking requires detailed
input and output design.

6

• User perception, i.e.
intrusiveness of alarm and
ease of use guide design.

7

• Universal and integrated
system of PC app and
watch-like device.

• Home alarm
at night
• Pager
• Doc PC

• App
• App input

• Handheld
• Watch

X
X

6

2

1

X

5

1

0

X
X
X
X

9

3

2

8

2

1

13

38

15

9

4.3 0.2 3.5 0.5 1.5 2.2

6.3

2.5

1.5

X
X
X

X
X
X
X
X
X
X
X
1

X
X

X
X
X
X
X
X
X

X

21

3

X

X
X
X
X
9

Columns 2 and 3 in Table 3 show a descriptive summary of the framing practices in
Botswana. Botswana novices have between 1 and 4 frames with an average of 2.
Similarly to the UK, handheld, worn or portable solutions are dominant frames. However,
the frames become much more specific in defining the handheld device, e.g. pairs 1, 2,
4, 5, 6, 7 and 8 have ‘watch’ as frame. Likewise, mobile phone is a dominant design,
which is used as a frame to stimulate the students’ design process. Universal usability
and reducing complexity is a recurrent theme. A recurring metaphorical theme to
address complexity is taking away control from the user, e.g. through preprogramming
(pairs 5, 7, 10) and putting it in more literate and educated hands, such as doctors. The
needs of illiterate and poor users are brought to the fore. We see service design frames
and themes in Botswana, such as education, training of users and volunteering aspects.
We observe less integrated systems than in the UK.
Both cohorts frame the interaction design problem in similar ways: they suggest
handheld devices. Botswana students become more specific in defining the handheld
device, but both cohorts pay attention to user behaviour in their framing.
Table 3 Botswana novices framing practices where S = solution, P = problem, O =
opening of frame, F = in frame C = during co-evolution B = during bridge building. X =
observed in this category
P#

Metaphorical
theme

Frame

Analogy

1

• A watch for
impaired and
less abled.

• Watch

Mobile phone
Alarm
Watch
Wall watch
Watch
Watch
Alarm
System

2

• Simplicity of use
is reached

• Alarm
• Alarm system

Parallel
coevolution
S
X
X
X
X
X
X
X
X
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P

F
X
X
X
X
X
X

O

C

B
X
X

5

Bridge
P!S
3

S!P
2

X
X
X
X
X
X

X
X

7

6

6

through
structured
interaction when
setting alarm.

• Watch with
alarm
• Mobile for
youth

Mobile phone
Computer
User manual

X
X
X

• Volunteers
remind elderly
and the youth is
educated to set
mobile alarm as
reminder.
• Wearable object
for all
environments.

• Volunteering
• Education and
mobile phone

Home care
Anti Retro Viral
Mobile phone
Home care
Mobile phone

X
X
X
X

X
X
X
X
X

X
X
X
X
X
X

X
X
X
X
X
X

• Free
Preprogrammed
device given to
poor.
• Device needs to
be portable to
not be forgotten.

• Mobile
• Government
watch

Bracelet
Watch
Watch
Mobile phone
Cattle Bell
Walking
Crutches
Mother
Watch
Watch

X
X

X
X
X

X
X
X
X

X
X
X
X

7

• Preprogrammed
and serviced
device by doctor.

• Watch
• Call system

X
X
X
X
X

X
X
X
X
X

8

• Flexibility of
device for
diverse
stakeholders.

• Interactive
watch
• Phone

• Designing a trial
of a device to
specify it further.
• Universal
bracelet that is
borrowed from
and serviced by
doctor.

• Button device

Anti Virus Scan
Wallet
Mobile phone
Answering
machine
Watch
Preprogrammed
mob
Watch
Motherboard
Mobile
Anti Retro Viral
Bottle feeding
Mobile alarm
Mobile alarm
Mobile alarm
Mobile
Mobile phone
Mobile phone

X
X
X
X
X
X
X

X
X
X
X

• Due to
complexity a
governmental
service provider
initiates the
house alarm.
• There is a need
for training
instead of
reminding, but
the first solution
suggests
timetabling
reminders.
• System housed
in a watch like
object that could
take over family

• PA
• Medics
• House alarm
• Radiophone

Mobile phone
Bracelet
Watch
Bracelet
Mobile phone
Ring
Telepole
bracelet
Mobile phone
Watch
Alarm
Alarm

X
X
X
X

X
X
X
X

X

X

X

X

X

3

4

5

6

9

10

11

12

13

• Watch

• Watch
• Pouch for
watch

• Bracelet

• Timetable and
phone
• Training

Training

• System

Trigger
Phone

X
X
X

X

X

X
X
X
X
X
X
X
X

X

X
X
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X
X
X
X
X
X
X
X

X
X
X
X

X

5

4

4

4

1

1

X

5

1

0

X

5

3

3

7

3

2

X
X

4

6

5

X

2

4

3

X

6

4

4

4

12

12

4

3

3

6

8

7

X
X
X
X
X
X
X
X
X
X

X
X

X
X

X
X

X
X
X

X

X
X
X
X

X

X
X
X
X
X

X
X

X
X
X
X
X
X
X
X

X
X

X

member’s duty
of reminding
Sum
Av

25
1.9

56
4.3

51 5
47
3.9 0.4 3.6

15
1.2

36 16
2.8 1.2

64
6.3

58
2.5

52
1.5

How are analogy, co-evolution and metaphorical theme used in
framing designs in novices?
Co-evolution
Both cohorts use co-evolution to develop frames. Columns 5 and 6 in Tables 2 and 3
show the number of parallel and bridging co-evolution episodes for the UK and
Botswana respectively. While UK designers have an average of 6 parallel co-evolution
episodes, Botswana designers have 5 parallel co-evolution episodes on average.
Botswana novices build on average 4.5 bridges from problem to solution space and 4
from solution to problem space, while UK novices build 2.5 bridges from problem to
solution spaces and 1.5 from solution to problem spaces on average.
That means UK designers generally have fewer co-evolution episodes. They co-evolve
problems and solutions in parallel more than they bridge between problem and solution
spaces. In Botswana, parallel co-evolution and bridging episodes are more balanced.

Analogies
Both cohorts use analogies, on average 4.3 in Botswana and 4.5 in the UK. The tables
show a dominance of solution analogy in both settings, as was found in expert designers
(Wiltschnig et al, 2013). There was an average of around 4 solution analogies in both
cohorts, with a slightly higher average in the UK. We can see only a few problem
analogies – 5 in Botswana and only 1 in the UK in total. That means novices in both
settings draw on analogies to solve rather than to identify problems.
Our novices use more analogies within a frame than outside of a frame. In fact, only a
few analogies occur outside of frames - in the UK one on average and in Botswana less
than one. We also observed that analogies occurred more often within co-evolution
episodes than outside in both the UK and Botswana. In the UK 22 out of all 27 analogies
occurred in co-evolution and in Botswana 52 out of all 56 analogies occurred during the
co-evolution episodes. This confirms what Wiltschnig et al (2013) found in expert
designers. In novices, the occurrence of analogies can be linked to co-evolution and
framing.

Opening analogies and metaphorical themes
In our data, we found that analogies during co-evolution are often used right at the
beginning of a co-evolution episode. In this case the function of the analogy was to open
a frame, and we called them ‘opening analogies’. This means that from the moment the
designers used a particular analogy, the design thinking was focused around this
analogy. We also observed in our data that all designers who did use an opening
analogy developed a metaphorical theme around the opening analogy.
Most of the 13 Botswana pairs use opening analogies (not in 4, 8, 13). For example, in
Botswana pair 1, the watch is an opening analogy. The metaphorical theme for the
frame was “a watch for impaired and less abled”. Likewise in pair 2, the opening
analogies alarm and system opened the way for the metaphorical framing theme
“Simplicity of use is reached through structured interaction when setting alarm”. Pair 3 is
interesting, because they use a solution as well as problem analogy to open a frame –
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the volunteering frame. The main framing theme to which this leads is “Volunteers
remind elderly and the youth is educated to set mobile alarm as reminder”. Although
most of the opening analogies occur towards the beginning of the design session, some
are towards the end too, for example in pair 12, the designers reframed the problem
through an opening analogy that saw the problem as training people. Half of the UK
participants also used an opening analogy. For example, participant 1 used ‘tablet’
(notepad) as an opening analogy from which she developed a theme around the elderly
use of notepads. Opening analogies are a popular tool to frame novices’ thinking in both
settings. They offer a quick route into developing metaphorical themes.

Metaphorical themes as bridges
In Dorst and Tomkin’s argument, metaphorical themes act as bridges between problem
and solution spaces. We wanted to see whether this is also the case in our novice
designers. Having separated parallel and bridging co-evolution episodes in our analysis,
we also wanted to see whether or not analogies in general and opening analogies in
particular are associated with bridging episodes.
Previously we have established that opening analogies are linked to metaphorical
themes. But are opening analogies are also linked to bridges. In the UK 2 out of 3
opening analogies occur during bridging episodes, while in Botswana only 4 out of 15
do. Our data doesn’t seem to support the argument that opening analogies only act as
bridges. It rather seems that opening analogies equally support parallel co-evolution.
Since opening analogies were related to the development of metaphorical themes, our
data suggest that in novices metaphorical themes are developed not only in bridging but
also in parallel co-evolution.

Discussion
What implications do our findings have on design pedagogy?
Both cohorts in the UK and in Botswana use co-evolution. But Botswana and UK novices
differed in the number of co-evolution episodes (Botswana had more overall) and the
types - bridging or parallel co-evolution.
UK sessions include more parallel episodes while bridges lead to reconsidering the
problem frame suitability and devising a new solution. Co-evolution episodes evolve
problem and solution spaces but don’t shift them ‘radically’. Having more parallel coevolution episodes means that UK students progress a small number (often one) of
ideas in depth but generate fewer ideas. The frame suitability is not questioned, as it
would be during bridge building and so UK students remain in a frame.
Botswana students reconsider problem criteria in the light of a less than satisfactory
solution by building bridges. They question the suitability of a frame and generate
alternative ideas, but the new solution does not generate a new frame. Botswana
students have a similar number of frames on average as UK students.
These differences in co-evolution have implications for design pedagogy in both
contexts. To increase reframing and generation of more ideas in the UK, educators
would need to increase the number of leaps between problem and solution spaces. This
supports Lindner’s (2011) finding that helping students to frame problems leads to more
diverse solutions. Conversely, to encourage Botswana students to frame ideas and work
them through in depth, educators would need to discourage students from building too
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many bridges. This has not been discussed much before in literature. In addition, coevolution processes are not much discussed in design education either. Research by
Almendra and Christiaans (2011) has shown that students are unaware of these coevolution processes. A visualisation of the students’ processes was suggested to
support reflection and learning.
Both cohorts in Botswana and the UK use opening analogies to develop metaphorical
themes and frames. Both cohorts frame their ideas in terms of handheld devices.
Botswana designers are more specific about what kind of handheld device they want to
design, often a bracelet, watch or phone. They are specific early on because they use
opening analogies. Half of the UK designers also show this behaviour.
One implication this has on pedagogy is to encourage the use of opening analogies to
help develop metaphorical themes. On the other hand one could also experiment with
prohibiting opening analogies to see what other framing behaviours occur. We think of
opening analogies like a jump into water, what if we ask students to wade into water
slowly?
Opening analogies start the development of a metaphorical theme for a frame quickly.
We could also see that the development of a metaphorical theme is not only related to
bridging, but also to parallel co-evolution. In the development of metaphorical themes
the consideration of users, user behaviour and contextual constraints allowed solutions
to evolve. In line with accepted interaction design pedagogy, our novices pay particular
attention to user behaviour and requirements. One implication of this for design
pedagogy is that by focusing on user behaviour we also develop students’ ability to coevolve problems and solutions.

Conclusions
To summarise, novices in the UK and Botswana develop similar frames – handheld
devices. Novices use co-evolution in framing. Analogies are linked to co-evolution also in
novices. Opening analogies help students to develop metaphorical themes in framing,
but these themes do not only act as bridges, they also support parallel co-evolution in
novices. This is important to note because bridges might support big leaps (i.e.
reframing) but parallel co-evolution supports incremental progress. Novices need both to
develop metaphorical themes in framing.
The study demonstrated that novices show some expert-like behaviour in co-evolution
and analogy use in framing. We also found similarities and some differences across our
cohorts in Botswana and the UK. We argue that particularly the differences, such as
different numbers of co-evolution episodes or opening analogies, have implications for
appropriate pedagogy in both settings. We believe that design pedagogy should support
but also challenge the natural behaviours in each setting.
We think it is important for educators to know that an emphasis on understanding user
behaviour in designing also supports co-evolution in design education. If educators want
to encourage ideation of multiple solutions they need to teach bridge building between
problem and solution spaces, but if they want to encourage the working through of ideas
they need to emphasise parallel co-evolution. Analogies are clearly important to framing,
but educators could teach different ways of using analogy, beyond the opening analogy.
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Finally we think that studying design behaviours across cultures gives us some valuable
insight into how to challenge students’ design learning and design pedagogy in different
settings.

Limitations
Our goal was to collect high quality data, which meant adjusting the data collection
methods for each country. This might have affected the findings and the level to which
we can compare them. However we believe the quality of verbalisation can be
considered comparable. Comparing a team and a single designer, Goldschmidt (1995)
developed the argument that both, think aloud and concurrent interaction, are an equal
window into thinking, because thinking is brought into being through words. In addition,
our UK participants frequently used social speech (considered responses) rather than
internal speech (stumbling, breaks etc.) when thinking aloud, just as the Botswana pairs
did in constructive interaction. The rationale for choosing pairs in Botswana and
individuals in UK was based on the learning settings that each cohort experience. In the
UK, participants study individually at a distance, while in Botswana participants study in
face-to-face groups. By choosing pairs in Botswana and singletons in the UK we
replicated their normal learning conditions as closely as possible.
The way we constructed our analysis might have had an influence on the results. For
example, in some cases it was difficult to determine exactly when a frame starts. We
decided to mark a frame when the conceptual object it pertains to is clearly named. But
in several UK samples, the designers do not commit to a conceptual object - and hence
a frame - right away. They uncover the beginning of a new frame while moving around
the conceptual object. Speaking metaphorically, the designers’ waded into water instead
of jumping in. We thought that this approach to framing was interesting but it was out of
scope to study in-depth here. This would be worthwhile to pick up in a further study.
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Design ecologies, locating and amplifying individual
motivations in a collaborative research environment
Nicole Koltick, Drexel University

Abstract
Design practice exists as a complex and varied ecology of practitioners, methodologies and
outcomes, one that harbors varying internal biases, tangents and conceptual stances. As designers
interface with outside practitioners in science, engineering and theory, they are confronted with
both problems and opportunities from these external domains that can appear quite foreign in both
approach and outcome. Design process and its resultant biases are distinct and yet malleable and
these unique aspects should be emphasized when confronting and collaborating with outside
disciplines. In acknowledging our own disciplinary and project specific values, we must remain
mindful of the risk of ceding authority to more pragmatic or quantifiable concerns from collaborators
outside of the design discipline. Negotiating these collaborations requires a careful attention to
communication, methodologies and how project goals are defined and articulated. In analyzing the
procedures, methodology and resulting projects from an interdisciplinary design led research
group, this paper will offer insight into the nature of interdisciplinary conversations and translations
within the context of design education and offer examples of design-led collaborative research.
This paper will argue that identifying, amplifying and communicating the conceptual, aesthetic,
intellectual and emotional goals of a project is a crucial component to fruitful design-led research
collaboration.

Keywords
transdisciplinary education; collaborative design research; computation in design; speculative
design

Introduction
Design ecologies are defined in this paper as a rich and multivalent space which is comprised of a
multitude of design related disciplines, practitioners, methodologies, approaches and outcomes.
This paper uses the recently formed Design Futures Lab as a case study for examining how
individual motivations and disciplinary biases can be leveraged and amplified in the context of a
collaborative research setting. The lab is a newly formed Master’s Research Group housed in a
graduate Interior Architecture + Design Program. Last year there were 6 third year graduate
students pursuing yearlong thesis projects within the collaborative framework of the lab. The final
projects produced were a series of future prototypes for domestic life which will be discussed in
more detail below. Each student pursued a term of directed research on an individual topic before
entering a 6 month design development phase. Their topics aligned with the general interests of
the lab and included synthetic biology, the impact of technology on communicating emotional
subtlety, detrimental effects of technology, mechanics of memory, the role of sensors in our
environment and methods of ambient communication. The topics held particular resonance for
each student and this core interest was maintained throughout the project. Students were expected
to synthetize their core research topic and findings with the interests of the lab in exploring
speculative prototypes for inhabitation. The lab specifically seeks to examine and advocate for
novelty in design processes, narratives and aesthetics. A particular focus is given to the potential of
a design investigation to have evocative and unexpected emotional resonance. Students were
continually challenged to locate their specific attachment to the project and to define their
underlying biases, feelings and beliefs about the larger social, conceptual and philosophical
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implications. With these motivations being clearly defined and examined, students develop
confidence in their core investment of the project. Only after we have identified and clarified this
“seed” motivation are students able to proceed to collaboration and further design ideation.
After locating and defining the core research interest and underlying motivations a series of outside
collaborators were identified and cultivated from disciplines including computer science, biology,
biomedical engineering and electrical engineering. Through a series of structured discussions and
later through targeted collaboration, the lab is able to model and facilitate collaborative working
relationships for students. One important focus in structuring the yearlong process is enabling
students to pursue and develop a fairly vague initial topic and interest into a cohesive and realized
final object, experience or environment. In a very intensive project research, design and
development process students are continually exposed to procedures, methodologies and
dialogues outside of their field. The lab model seeks to explicitly encourage and expand these
conversations and collaborations in the pursuit of novel design narratives and artefacts. There are
multiple checkpoints along the way in the form of structured presentations, design critiques and
required written documents which challenge students to revise, refine and advocate for their core
motivations in the project.
Within this space the individual design researcher inhabits a territory through which they develop
and refine a series of trajectories related to design motivations, interests, theoretical and
intellectual goals and potential collaboration opportunities. The “ill-defined niche” can be
considered a space of opportunity in design ecologies (Murray, 2012). This paper will argue for the
merits of assessing, defining and delineating the particular motivational characteristics of a given
designer’s niche space. This activity seems in contrast to prevailing wisdom about collaborative
dynamics in terms of finding common ground. Researchers from a variety of disciplines have
examined the collaborative dynamics of interdisciplinary teams (Thomson Klein, 2004, Stokols, et
al., 2008, Gray, 2008). Some of the problems arise from individual approaches to divisions of labor
and an unrelenting focus on “usable” results. (Pohl, 2005) What this paper argues for is a careful
attention to the dynamics of collaboration and vigilance in asserting and advocating for the specific
designer led positions and motivations in a given project. This privileging of concerns including
things such as the realm of the aesthetic can be met with challenges to its perceived value or utility
in a given project (Hekkert, 2006). This paper is not advocating for a hierarchy of one set of design
related values over any other, but rather it is encouraging designers engaged in trans-disciplinary
collaborative research investigations and educational environments to examine these existing
values and ensure that these concerns are advocated for to ensure that designer input is not
relegated to extraneous or superfluous realms in both the process or output.
In a pedagogical setting, this process of determining, clarifying and advocating for one’s specific
niche in a given project can be integrated and modelled in a collaborative design-led research
experience. The lab explores applied design research through a variety of procedural approaches:
exploration of novel form through digital fabrication, enhanced interaction scenarios employing new
responsive technologies, pursuit of material innovations and user-centered narratives to envision
speculative futures. Students were exposed to a diversity of vantage points from the outset of their
initial research. The ability to synthesize this information and to develop novel design narratives out
of these disparate threads was a core focus of the initial research work. The operations of
modelling and synthesis have been identified with design culture as distinct from the disciplinary
approaches of art or science (Cross, 2006). The lab sought to further encourage synthesis of
divergent information and approaches through a series of structured conversations. This involved
discussing students’ research in progress with invited groups of scientists and engineers. While this
type of interdisciplinary collaboration is becoming increasingly common, some researchers point
out, there is a tendency for designers to adopt the methodology of their scientific collaborators and
less the other way around (Koskinen, et.al, 2011). In structuring the lab and the interactions with
outside collaborators it was a primary goal that student researchers would lead the design narrative
and investigations. Repeated exposure to trans-disciplinary collaborators forced students to
develop comfort and eventual confidence in asserting their design-led narratives and arguing for
their specific design speculations.
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In structuring conversations and working relationships with potential collaborators, cultivating a
diverse group of individuals who shared some key commonalities as well as interesting specialized
differences was an important metric. The commonalities included an interest in complexity and
systems, sensitivity to core concepts of ecology and biology, interest or research into various facets
of computation and a desire to discuss and explore these concepts on conceptual terms. Another
selection criteria for involvement pertained to an awareness and interest in emerging developments
across science and technology. Collaborators were also selected on the basis of a shared
appreciation or sensitivity to design practices. In terms of immediate or visible benefit to our
collaborators as a result of the experience this is not easily quantifiable. In conversation many
relayed their enjoyment of the process and the novelty they found in terms of our working
methodologies. I would speculate here that the effects produced for outside disciplines in
collaborating with the lab manifest as more latent effects. These effects may be a result of seeing
their research and methodologies deployed in new ways, leading them to visualize or
reconceptualise their work from a different standpoint. The willingness of the collaborators to
participate extensively with little material gain or publishable results, leads me to believe that the
experience is mutually beneficial albeit in very different ways.

Methodology
In facilitating design-led collaborations it is crucial to pay careful attention to how a transdisciplinary process of research should be structured from the initial idea gathering and synthesis
phase through to completion of full scale prototyped artifacts. There is the potential to inhibit or
support the awareness of individual niche positions within the broader design ecology. The
yearlong lab experience was divided into a two distinct phases: initial research and design
development and production. The initial design ideation and creative synthesis phase was an area
of important focus, as it was vital that projects originated from trans-disciplinary research
conversations. These conversations have the ability to become adversarial on the basis of
perceived threats to competence, territory or approach. Strategies to overcome this may include
overt attention to these dynamics. There exists an opportunity to discover the fractured and
heterogeneous nature of one’s own field and for all participants to approach the collaboration with
the intent of enriching rather than defending their own position (Kumar Giri, 2002). In the case of
the lab a concerted effort was made to communicate clearly the motivations of the lab as well as
discussing with potential collaborators the pedagogical aims of the structured interactions. In this
way involvement from collaborators was understood to be in service of pedagogical and
collaborative goals. This clarification at the outset is necessary in this structured educational
experience.
Research Processes
Students began initial research in the summer prior to joining the lab. Students each had a general
topic and interest which they explored through self-directed research with some minimal feedback.
Leading up to the fall term student were provided with a comprehensive collaborative reading list
and a set of directives. This list was read by all student members of the lab and the directives
involved the development of a point of view towards their broad subject matter they had been
reviewing. Students were asked to synthesize their previous research with the texts from the group
reading list and begin to locate a critical conceptual position to their work. The use of narrative was
encouraged as a means to help generate and locate this position. Students were encouraged to
identify and develop threads of information that held resonance for them and begin to assemble
and reassemble these threads in a search for a position towards their topic. In the fall term,
students pursued an intensive research synthesis process and engaged in weekly transdisciplinary group discussions with invited collaborators. Students would present short 10 minute
PowerPoint presentations describing the state of their position and then a free form conversation
would follow among students and collaborators. Students would include case studies, precedent
and selected information from their research. The underlying similarities in process and design
ideation across disciplines made this initial conversational phase of the collaboration quite
productive with surprisingly few difficulties in facilitating open-ended narrative development from
the outset.
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In surveying research on the creative process in design one finds a variety of attempts to quantify
the process through diagrams, theories and various experimental setups. Precedent research on
the topic reveals a prevalence of analogies and attempts to quantify this process in biological and
other analogous terms. One particularly novel approach, proposed by Maher and Poon (1996),
posited that Genetic Algorithms could provide insight into the way design solutions co-evolved in
response to design problems. By identifying both the design problem space and the design solution
space as co-evolving actors in a design exploration the design process itself can be abstracted,
simplified and simulated. The use of biological analogies is not a new approach in describing
design process. This process has been increasingly understood over the years to be highly
nuanced and very sensitive to context (Edelson, 2002). The description of process has been
successively refined but a sizable gap still remains. This gap may fall under the description of
intuition, fuzziness or any number of romanticized evocative terms but this aspect of process in
relation to creative insight is found in other disciplines as well. It is useful to consider other
disciplinary approaches to ideation and decision making when contemplating collaborative design.
Scientific creativity and the process of decision making in science share a number of similarities
with the processes used by designers during both ideation and production. Scientific disciplines
make extensive use of the hypothesis. This can be understood as a story, a way to make sense of
certain facts or intuitions. The hypothesis is also quite loose, relying on data to refine the story or
redirect the plot (Grobstein, 2005). This comparison to storytelling emphasizes the provisional and
non-deterministic features of this process in scientific experimental procedures. This “quasirandom combinatorial” is similar in description to findings on design process by design researchers
(Simonton, 2003). Each individual working in a given field shares a subset of ideas and also
obtains novel or unique ideas or information owing to their specific interactions, background,
training and interests. Exposure to additional sources or ideas under the requisite conditions can
produce novel findings, but the required pieces must be in place either through information,
technique or context (Simonton, 2003). This finding is similarly enforced by controlled design
research experiments (Dorst & Cross, 2001). This attempt to quantify the factors contributing to
creativity as well as the decision making involved in design challenges produced results that seem
consistent with our intuitive understanding of “creativity.” The lab sought to leverage the distribution
of novel information and random combinatorial adjacencies through encouraging a diverse
exchange of ideas and exposure to a wide range of information. This diversity came from the initial
research sources that students pursued and was later amplified through interactions with
collaborators from outside disciplines.
Design Narratives
Broadly, procedures of information gathering in the early stages of the creative process can involve
review of precedent in design, scientific research and experiential and experimental data collection.
Working with these diverse threads of information, however, requires some method for moving
from the broad and somewhat messy overview of data which is needed to set the stage for a
stochastic process of creative discovery towards a more refined model or hypothesis. In the Lab,
the students were encouraged to develop design hypotheses in narrative form, translating and
combining multiple threads of information into a cohesive narrative of possible experience in the
near future. This closely modeled the procedure of hypothesis generating used in scientific
research, and our scientific collaborators seemed to quickly grasp the underlying similarity of these
creative methods across fields. Writing was used as a means to encourage and refine students’
attenuated sensitivity to their own evolving positions. All students reviewed similar readings
providing a broad overview of key concepts and precedent in ecology, algorithmic design, tangible
interaction, digital fabrication, critical and speculative design practices, as well as contemporary
philosophy and theory relating to objects. In addition to collective readings, students also pursued
individual research into more specialized areas relating to their topics. Students were required to
research and synthesize information from three distinct domains: Design Case Studies, Scientific
Research and Philosophy and Theory. This research was presented in weekly lab meetings at
which students would discuss their findings with the group as well as outside collaborators
including evolutionary biologists, biomedical engineers and computer scientists.
The idea of an evolutionary search was used as a procedural analogy for this broad multidisciplinary research process. Students were encouraged to cast a wide and divergent net in their
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information gathering and research processes in an attempt to increase their chances of stumbling
upon novel or productive adjacencies in their information. Similarly, their exposure to outside
practitioners in other disciplines was conceived as an important part of their research experience.
In reformulating their presentations and hypotheses through subsequent iterations after receiving
feedback from scientists, engineers and other collaborators, students uncovered a number of new
directions and opportunities. Working with diverse data sets and information from a variety of
sources, the students approached their design hypotheses and explorations with a robust toolkit of
ideas and techniques from which to formulate their problems and responses. This process required
a thorough and committed encouragement of individual reflection refinement and re-assertion of a
position each week. Students could easily find themselves directed on any number of tangents
arising from these structured conversations. It was therefore necessary to insist upon a thoughtful
deliberation and a re-development of the narrative each week. This act of deliberation and
exploration through writing differs from writing that merely narrates or recites known information.
Here writing was used as a method for the generation of additional insight. This was a process
meant to privilege and encourage “knowledge transforming” over simple “knowledge telling”
(Galbraith & Hallam 2006).
Conceptual Coherence
The progression from information gathering to problem formation and ultimately to a design
response is a crucial bottleneck. Students initially struggled with the procedural synthesis required
to combine such disparate threads and categories of information. Most students tended to jump
very quickly to neat conclusions that arose from preconceived notions. There exists a recurring
issue of indeterminism in the design problem space dealing with “ill-structured” problems
(Goldschmidt, 1997). Goldschmidt argues that “coherence and completion are, therefore, utmost
goals and to achieve coherence and completion, all components and elements of a design must
reach 'good fit', therefore, one may describe the process of designing as one in which the designer
tries to generate only such figures and concepts that can be linked to one another (1997). The
pursuit of a perceived good fit may in fact lead students to overly prescribed and pre-determined
solutions. A greater danger lies in the student acquiescing either consciously or less so to the
perceived goals and disciplinary aims of collaborators external to design disciplines. The pursuit of
coherence rather than completion may privilege a much more nuanced set of relationships and a
more operational term than completion. (Thomson Klein, 2004). Achieving a degree of completion
is understandably challenging when confronting a truly thorough, diverse and fertile accumulation
of research from multiple disciplines, sources and types. Coherence would allow for a transition
and translation between disparate agendas, attitudes and outcomes. Yet defining conceptual
coherence is problematic and it is highly dependent on the specific perspectives of contributing
participants (Murphy & Medin, 1985)
The collaborators helped to challenge students’ preconceived notions, and in early conversations
they showed a good deal of latitude and creativity in thinking as they were exposed to novel
findings from the students. This process exposed the collaborators to new procedures and insights,
and the collaborators in turn provided students with additional directions for research or
suggestions of precedent to review. The development of a speculative design narrative required
students to incorporate and respond to these conversations, as well as to delve into the emotional
subtext of their research, engaging the subtle nuance that lurks beneath the surface of human
interaction. This required an act of translation on their part, synthesizing subtext, aspirations and
experiential influences in order to speculate on potential tangents to human experience. In
developing a speculative narrative an a priori design assumption is unproductive. General attitudes
and a variety of resonant information are helpful but these threads need to be combined in a
freeform, exploratory and undirected search. Galbraith & Hallam elaborate that, “in order, therefore,
to capture their implicit disposition towards the topic, the writer has to formulate ideas
dispositionally, free from external constraints. The crucial claim for present purposes is that, when
novel content is formulated by this process, it will, because it is generated as a dispositional
response to preceding ideas, be conceptually coherent with those ideas” (2006). This requires that
students sustain a delicate balance between recognizing threads which are interesting and
meaningful and then be able to approach these threads from a non-judgmental position. Later
these threads are deployed both in conversational form and then later through progressive
exploratory writing sessions which slowly move towards coherence of a variety of parts. This work
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happened progressively and was facilitated through conversation, focused writing and multiple
refinements over the term. By the end of the term, students had developed a proposal that outlined
the major findings of their research and began to outline their speculative design narrative. This
work prepared them to begin exploring the design development of their ideas and transition into a
collaborative production phase.
Collaborative production
In transitioning to the design development phase, it becomes even more crucial to assert a strong
conceptual stance towards the work. At this phase other disciplines were relied upon to weigh in
on the feasibility and plausibility of a given design narrative. In this phase of negotiating the
collaboration there was a clear experiential hierarchy between expert and student. Yet the goal of
the lab is to exploit and explore methodologies across disciplines. Therefore our interest was not in
soliciting conventional wisdom or disciplinary norms but rather in encouraging all parties involved to
focus on underlying conceptual, experiential and aesthetic intentions. By retaining a focus on the
particular design niche that each student had begun to assert, these intentions could be re-stated
and emphasized in conversations relating to practicalities and design development discussions.
Particularly in assessing notions of feasibility and plausibility, students could easily fall prey to
assumptions and biases from collaborators outside of the discipline. For this reason it was
important that students developed an extensive familiarity with the current state of the fields they
were engaging. Students engaged with a variety of current and seminal scientific papers that
provided them with a more refined sense of what might be plausible, both scientifically and
technologically. A thorough literature review of relevant external disciplines supplemented by
recommendations from collaborators provided designers with their own intrinsic ability to assess
plausibility without relying on preconceived disciplinary biases. Ideas of plausibility varied quite a
bit between collaborators and across disciplines. Students’ design-driven assessments of the
plausibility of a given concept often diverged from the opinions of some of the scientists and
engineers with whom they were interacting.
In discussions related to design development issues of practicality, economics, desirability and
feasibility were weighted quite differently across disciplines. However, one area of trans-disciplinary
overlap that suggested a common language was in the realm of computation and programming. All
of the projects in the lab engaged issues of tangible interaction and therefore all needed to
interface with collaborators on issues of coding and hardware. The rise in computational literacy
paired with increased usage of digital modeling, programming and fabrication techniques has the
potential to serve as a common foundation for approaching trans-disciplinary collaboration (von
Mammen & Taron 2012). Technology has the potential to perform as a boundary object and serve
different yet simultaneous functions across disciplines (Marshall and Pengelly, 2006). In the lab,
novel deployment and explorations of computation were a common thread that was negotiated
through the projects in varying ways. This commonality allowed the lab to capitalize on the skill set
and expertise of specific collaborators in combination with the design agendas and computational
methodologies of individual students. The translations that occurred between disciplines originated
in conversation form and expanded through collaborative design and prototyping of the projects.
This model of design-led trans-disciplinary collaboration resulted in a series of compelling full scale
design prototypes that speculate on near future implications of science and technology in our
environments. The methodology employed and the resulting projects offer insight into the nature of
trans-disciplinary dialogues, demonstrating that the crossover between varying internal dialects can
produce emergent design outcomes.
In framing design speculations, some measure of plausibility is useful in defining certain
constraints. While students were encouraged to propose novel deployments of existing
technologies by hacking, as well as to develop and invent new methods to pursue their speculative
narratives, discussions of plausibility came to the forefront as students neared the end of their
research and writing phase. Through a series of round table discussions with students and
collaborators, the plausibility of various design ideas was thoroughly debated at several stages.
Collaborators from different disciplines approached these discussions with their own disciplinary
biases and thoughts on plausibility, which turned out to be a fairly subjective concept. However, the
technological insights of collaborators regarding the complexity and feasibility of certain aspects of
the projects were incredibly useful in the end. The lab required that students pursue full scale
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prototypes of at least some portion of their proposal, and this requirement led to a productive
narrowing in scope, in most cases strengthening the final project.
Design Prototyping
The lab worked with several main collaborators in the design prototyping phase. One of these was
a computer scientist and evolutionary biologist currently developing computational methods for the
analysis of collective behavior in animal groups. Another was an electrical engineering student with
a broad skill set in physical computing. I served as the main advisor to each student and provided
feedback on all aspects of the projects including aesthetics, generative design processes, material
experimentation, interaction and the philosophical and theoretical implications of the work. The lab
also exposes students to a variety of novel computational techniques for both form generation and
design fabrication through a series of seminars and workshops. Students prepared detailed
diagrams outlining the nature of the interactions they envisioned in preparing to meet with their
collaborators. They also began some initial interaction prototypes investigating various sensors
while pursuing material and formal investigations. Their early familiarity with these skills and
processes afforded them more time to investigate and develop the more complex technical aspects
of their projects including coding and electronics. Students also had a fairly broad sense of what
was feasible in terms of material and formal investigations. This allowed them to quickly engage
with the prototyping of their ideas and to refine the initial tests into full scale interactive prototypes.
All students had a certain affinity for algorithmic design processes and digital fabrication processes.
This work was initially explored through a special elective seminar I developed and taught which all
students were required to take before joining the lab. This seminar explored novel approaches to
form generation, and utilized digital fabrication tools including the CNC router and 3D printer. Thus,
all students in the lab had encountered and pursued experimental approaches to computational
design and fabrication through formal and material investigations in coursework that served as a
prerequisite to participation in the lab. Students were also given primers in basic programming
using Processing, as well as workshops with core physical computing concepts and basic initial
prototyping. This comfort in exploring novel procedural approaches to generating formal outcomes
yielded work in the lab that displayed a high level of sensitivity to the aesthetics of interaction,
including careful attention to issues of materiality, tactility and form.
Synthetic futures
The resulting projects from the lab display a diverse yet cohesive array of interactive objects and
environments. The projects share a consistent approach to exploring formal and material outcomes
through pursuit of generative computational design methods. All of the projects also pursued some
method of interaction through various sensing mechanisms. Novel interaction aesthetics are
explored through an integrated synthesis of the diverse research tangents. Students have a
tendency to focus narrowly on one facet of the design problem, and one of the primary goals in this
phase was to continue to emphasize a focus and commitment to the underlying core conceptual
values that were defined and developed in the initial phases of research. By emphasizing a return
to these values in tandem with problem solving and engineering of the project in physical form, I
feel these projects retained the rich underlying conceptual intent. Specifically students were
encouraged to revisit and refine their interaction narratives and think carefully about how these
interactions would be best expressed, materially, spatially and aesthetically. One particularly
successful project from the lab explored the potential implications of synthetic biology on our
interior environments (figs. 1-4). This project involved a thorough review of current and emerging
technology and theory relating to synthetic biology. The final project featured a series of three
future domestic surfaces: a wall, a floor and a countertop. In a near-future scenario, these surfaces
would utilize swarms of synthetically-derived bacterial strains to serve a variety of support tasks in
the home.
One of our key collaborators was trained as a computer scientist and is currently pursuing a Ph.D.
in Ecology and Evolutionary Biology. He brought an incredible knowledge of computational
modeling and a thorough understanding and sensitivity to the collective behavior of swarms
including bacteria. While this collaborator was able to provide general with coding issues, he also
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provided very specialized expertise related to his own research into collective behavior and swarm
intelligence. He worked closely on the project from initial biological inspiration and research into
programming and fine tuning the final bacterial swarm simulations. This exploration utilized
Processing, a Kinect sensor and a projection to simulate a future synthetic wall surface which
would be interactive, allowing a user to modulate openings through tactile interface with light
attractive bacteria. This working relationship was very smooth with very little conflict; this was a
collaborator who understood that issues of aesthetics and form were just as important as
understanding the underlying biological system. This project also required additional physical
computing collaboration. This project was unique in that the student formed an alliance with a local
community hackerspace and members of the community provided assistance in creating a large
sheet of bacterial cellulose. This is an experimental material which is made by fermenting bacteria,
and then harvesting the sheet like substance and drying it out. The use of a bacterial substrate for
a bacterial simulation was a nice material addition to the project and a novel collaboration effort
between the University and the community hackerspace. This project highlights the focus that is
placed on material experimentation and process in the lab. This novelty was incorporated into the
existing design speculation and added depth to the interaction. This collaborator has worked with
artists in the past and he finds the experience of collaborating on creative projects to be refreshing.
Again there are no immediately quantifiable benefits to his own research, but even this descriptor
of “refreshing” indicates to me that the experience is providing new input and vantage points to the
collaborator which may manifest in a variety of ways in their own work at a later point.

Figure 1: Speculative Interactive Bacterial Wall Surface In
Development, June 2013. Photograph by Author

Figure 2: Living Skin Interactive Bacterial Wall Surface,
July 2013. Photograph by Author
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Figure 3: Living Skin Interactive Bacterial Wall Surface,
July 2013. Photograph by Author

Figure 4: Living Skin Bacterial Cellulose Surface samples,
July 2013. Photograph by Author
Sculpted Interactive Terrain
Two other projects from the lab displayed a similar synthesis between technology, design and
science while preserving the initial focus on novel aesthetic, material and interaction outcomes.
The SIT (Sculpted Interactive Terrain) is an interactive sleep surface (fig. 5-6). This piece displayed
a very impressive final outcome in terms of behavior, resolution and materiality. This project
required custom programming and communication between various hardware and software
components. An array of responsive sensors was embedded into a custom poured silicone
surface, allowing the surface to sense the presence of a user by weight and touch, rising in
response around an occupant. The bed has potential health applications as well as lifestyle
implications for issues such as snoring, SIDS or bedridden occupants. This project posits a
narrative of inhabitation that is highly plausible and yet highly evocative as well. It is a product of
extensive design, computation and engineering but its overall aesthetic and interactive presence
feels very well synthesized. This student was able to retain her original motivation and intent in the
final outcome and delivered a fully functioning prototype that explores a nuanced tactility in
interaction.
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Figure 5: [SIT] Sculpted Interactive Terrain, July 2013.
Photograph by Author

Figure 6: Custom Poured Silicone Surface Embedded
With Sensors, July 2013. Photograph by Author
S(c)ent Message
A third project, S(c)ent Message posited a novel interaction based around the sense of smell,
exploring formal outcomes in addition to prototyping a working scent communication device (figs.79). The resultant piece allows a user to transmit a variety of emotionally correlated scent messages
to another occupant within an environment. This project incorporated wireless communication
systems, hacked scent delivery devices, and custom designed scent delivery form and control.
This project also posited very specific user interaction and the interface with the device and spatial
installation reveal a carefully calibrated approach to the design narrative. When assessed as a
whole, all of the projects in the lab synthesize a variety of disciplinary research insights, working
processes and novel experimentation into materiality and form. In each project despite an intensive
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development process that required revision and synthesis of multiple levels of information and
technique, the projects retain a cohesive focus in their exploration of novel scenarios for interaction
with our environments in the near future.

Figure 7: S(c)ent Message, July 2013. Figure by
Student, Laura Nejman

Figure 8: S(c)ent Message, July 2013. Figure by
Student, Laura Nejman
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Figure 9: S(c)ent Message, July 2013. Photograph by Author

Conclusion
In summary, the work produced in the lab this year has demonstrated a diverse yet cohesive set of
responses to issues of spatial interaction and emotional amplification in our environments. Each
student had a particular interest, perspective and motivation that was explored and amplified
through a carefully structured set of interactions and collaborations. The lab benefitted from
initiating collaborations very early in the design research process, with collaborators from outside
disciplines participating in design ideation conversations, and thereby establishing investment in
proposals at an early stage. One universal language that all projects engaged was that of
programming. The interpretation and implementation of coding varied between disciplines, but
served as a common operational language through which to investigate aesthetic nuance. The
lab’s focus on innovation in materiality and form generation was further enhanced through the
interaction scenarios developed by the students, and insights and skills from our collaborators. The
novel formal and interactive outcomes from the lab display the benefits of a research process that
seeks to leverage information, methodologies and expertise across disciplines. By structuring an
educational experience where unexpected disciplinary adjacencies may emerge, individual design
motivations can be acknowledged, integrated and facilitated to great benefit.
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Abstract
This paper investigates the emergence and nourishment of group creativity within humancomputer interaction design (HCID). HCID practitioners are groomed within a scientific
tradition and primarily perceive themselves as knowledge seekers, rather than creative
makers of things. In an effort to add new value to HCID we refer to ‘assemblage of skills’
and ‘assemblage of design practices’ suggesting that practitioners acquire creativity when
combining epistemology (finder) and ontology (maker). We do so by example from an
advanced graduate course in HCID where the students were to design products to be
exhibited in a well-visited and established annual fair at the university. This task required
the presence of skills and practices of both ‘finder’ and ‘maker’. In the process of product
making, the students were not allowed to rely exclusively on learned methods and
approaches involving users and other stakeholders. Rather, they were to unleash their
own creativity. The paper follows this process of emerging creativity through photo
documentation, it provides lessons learned, and it discusses how design comes about
through a relationship between finding and making.
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Introduction
When reading Charles Owen’s paper Design thinking: Notes on its nature and use some
time ago, the sentence “Design thinking is in many ways the obverse of scientific thinking”
caught our attention (Owen, 2007, p. 17). The use of the word obverse was interesting in
that it is archaic and not in common use any longer. It designates the side of a coin that
bears the principal design. In using this word, Owen gestures toward the importance of
design thinking. He further introduces classification of practitioners of science or design
into ‘finders’ and ‘makers’ in our discussion. Makers are those who are creative and
capable of synthesizing their knowledge into new constructs, patterns, concepts, etc. They
can apply design thinking towards solving complex problems such as environmental risks,
poverty, and health. They also design products and services, etc. Finders, on the other
hand, work through science thinking, understanding phenomena and disseminating their
findings through research papers.
Narrowing the focus to human computer interaction design (HCID) (traditionally situated
within scientific thinking and practice), and interaction design (ID) (situated within design
thinking and design practices), we position both HCID and ID as fields between science
and design, in part belonging to both and in part, to neither, see Figure 1.
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Figure 1: Placement of HCID and ID between science and design.
Drawing or breaking down boundaries between the fields of HCID and ID has been an ongoing debate. Diverse opinions have been put forward as to what the crucial similarities or
differences between the two are. Some notable examples are the proposition to consider
HCID a radically interdisciplinary dialogue (Wright, Blythe, & McCarthy, 2006),
convergent-divergent questioning (Dym, Agogino, Eris, Frey, & Leifer, 2005), models,
theories and frameworks toward a multidisciplinary science (Carroll, 2003), research by
design, (Fallman, 2003; Forlizzi, Zimmerman, & Evenson, 2008; Zimmerman, Forlizzi, &
Evenson, 2007; Zimmerman, Stolterman, & Forlizzi, 2010), or implementing (within HCI)
designerly practices resonant with the everyday work of interaction designers (Goodman,
Stolterman, & Wakkary, 2011). Faiola has proposed the use of HCID for design-oriented
HCI and pedagogical models for HCI, which include understanding design, social context
and business strategies in addition to computing (Faiola, 2007).
In this paper, we explore how both ‘finding’ and ‘making’ shape HCID practice and,
specifically, how they affect the creative side of the work done by HCID practitioners.
Traditionally trained in scientific thinking, HCID practitioners frequently use design thinking
(Brown, 2009; Owen, 2007), ‘designerly’ practices (Goodman et al., 2011; Stolterman,
McAtee, Royer, & Thandapani, 2009), and reflective practice (Schön, 1983, p. 49) in order
to make technology-based products, interfaces, services and systems (Culén, Joshi, & Atif,
2013). HCID practitioners rarely work alone, but rely on teamwork and inclusion of users,
through participatory and user-centered approaches. Yet, they often do not consider
themselves to be ‘creative’ individuals; nor is creativity explicitly nourished and supported
through HCID education.
Creativity is something that both finders and makers need in their work. However, it is
cultivated and expressed differently within practices of science and design. In the finders’
practices, the insight is often confused with ‘scientific’ creativity. Similarly, within makers’
practices, originality is frequently identified with creativity; we find such identification
problematic, or worthy of further scrutiny. Both insight and originality come about rarely,
while, we believe, creativity is something that may be learned and cultivated
(Csikszentmihaly, 1997; Tan, 2013). As Csikszentmihaly points out, “It is easier to
enhance creativity by changing conditions in the environment than by trying to make
people think more creatively. And a genuine creative accomplishment is almost never the
result of a sudden insight, a light bulb flashing in the dark, but comes after years of hard
work” (Csikszentmihaly, 1997, p. 7).
The modern study of creativity has moved through three distinct phases (Sawyer &
Sawyer 2012, p. 4). The first wave of creativity research, in the 1950s and 1960s, focused
on personalities of exceptional creators. The second wave, in the 1970s and 1980s,
investigated internal mental processes that occur when people are engaged in creative
activities and behaviour. The third, current wave is concerned with socio-cultural,
interdisciplinary approaches and relates to social systems and groups of people
performing acts of creativity together. This research still has significant interest within the
context of HCID and ID communities. Researchers such as Giaccardi and Fischer are
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seeing an opportunity to capitalize on systems and group creativity through metadesign,
defined as “an approach concerned with opening up solution spaces rather than complete
solutions (hence the prefix meta-), and aimed at creating social and technical
infrastructures in which new forms of collaborative design can take place” (Giaccardi &
Fischer, 2008, p. 1).
Rather than following the path of metadesign, this paper is concerned with exploring the
emergence of creativity among HCID practitioners when their usual participatory and usercentered tools and methodologies are taken away and they are prompted to follow
alternative roads towards group creativity. Our inquiry is carried out in the context of a
graduate course in HCID within the study programme ‘informatics: design, use and
interaction’ (for a description of the teaching methodology of the class (Culén, Mansah &
Finken, 2014)). The students enrolled in the class had previously attended courses on
HCI, physical computing, experimental and participatory design, etc., and were well
underway in writing their Masters and/or PhD theses. Here, we are interested in
understanding how they approached and designed products that adequately reflect work
done by faculty in the Design-group, - a research group teaching within the study
programme ‘informatics: design, use and interaction’ at the Department of Informatics.
The products made had to be finalized to such an extent that they could be shown in a
well-visited and established annual fair at the university.
We draw on the notions creativity (Csikszentmihaly, 1997) and assemblage (Luckhurst,
2006) in an effort to show how creativity emerges from a hodgepodge or assembly of
skills, through which the constituent categories ‘finder’ and ‘maker’ were nurtured and
blended together, for the HCID students to use and draw on during their design processes.
Further, we show how the students’ other existing skills (i.e. skills learned outside the
university campus, such as knitting and sewing) came to play a crucial role for the very
unfolding of creativity during the realization of their design ideas. This coming-together of
skills is what we refer to as ‘assemblage of skills’ in design efforts. Another comingtogether was facilitated and nurtured by the teaching staff. That is the ‘assemblage of
practices,’ which entailed introducing the students to design practice, design thinking,
makers’ practices, and reflective practice. Thus, through ‘assemblage of skills’ and
‘assemblage of design practices’ the students needed both ‘finding’ experiences (e.g.
understanding new practices or the research interests of the Design-group), and ‘making’
experiences (e.g. producing both presentable and conceptually good physical
representations).
Our contribution to the debate about creativity is thus based on empirical experiences
gained by following three student teams, each designing a product. We address how the
assemblages of skills and practices facilitated the emergence of creativity in ways that
were new for these students. Further, we hope that through assemblage of similar
empirical studies, emergence of creativity in group-work situations will be better
understood.

Empirical setting and methods
The class took place in a design lab at the university where there is space to work
practically with materials and technologies at hand, such as a sewing machine, computers,
Arduino, scissors, glue, fabric, paper. The class was originally assigned to a traditional
lecture hall, but the two in-house teachers decided to nurture creativity and making rather
than the traditional ‘finder’ skills of our discipline. In this way the lab itself became a
resource to enrich the process of creativity. The teaching team consisted of two in-house
teachers and one external teacher from the local school of architecture and design. The
external teacher’s role was to provide feedback on students’ projects about every three
weeks.
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In this paper we follow the class during the first eleven weeks (the remaining time of the
class, the students worked with a new design project). The students were, initially, asked
to brainstorm about the design brief: make products that illustrate well some aspects of
the research done by the Design-group. The final concepts from this process were to be
implemented in the design, thus the students had to work within constraints of their skills,
knowledge, available materials, and the size of the exhibit space. A few rounds of
concept sharing and critiquing took place before the students formed teams to work on
implementing concepts that were chosen. The students were not to involve users, but
rather employ skills and practices of ‘finders’ and ‘makers’. In their endeavor, the students
chose to work with three themes: privacy issues (materialized as a project based on a
confession booth); sustainable design (expressed through use of energy generated while
biking); and wearable technology (realized in a skirt for women suffering from dementia),
see Figure 9.
In following and documenting the process of ‘assemblages in HCI Design practices’ we
used different media such as photographs of situations and events in the class, and Postit notes, which were used to jot down tips, ideas, issues to pursue, how, what, and aims,
during the feedback sessions when students presented their projects. The Post-it notes
were collected after being on the whiteboard for a week or so. Further, brief notes were
occasionally taken during conversations with students about their projects, or when they
presented their work. Also, the third author wrote summaries of activities that only
students attended. Additionally, the students answered short, targeted questions,
concerning creativity, either orally or in writing.
The photographic material, consisting of over 300 photographs, was generated throughout
the project process. It is extensive and rich in that it captures a range of situations, from
the feedback sessions and the students’ presentations of projects (from paper-based
ideas to prototypes in process), to working sessions outside scheduled class hours and
the showpieces exhibited at the fair. Both teachers and students documented the process
photographically and shared their images in Dropbox. The photos used in this paper are
a collection of these shared images. Initially, the photographs primarily served the
purpose of documenting (Crang & Cook, 2007) the process of creative enactment in class,
from the first drafting of ideas to the final designs. In addition, the teaching team realized
that the photographs were rich sources of information beyond documentation. So the
teachers started using the photos as guidelines for understanding, experimenting, and
refining ways of nurturing creativity. This resulted in other decisions. We altered the
traditional lecture set-up to increase participation and involvement: everybody was invited
to gather in a standing circle to see the projects and provide feedback. We fostered the
inclusion of different skills (e.g. sewing, collaging), things (e.g. wood, art design), and
games (such as dancing and designing dance moves). And we introduced ways of
exploring the world (Smith, 2008) by going outside the class to find and experience
sources of inspiration, e.g. diverse interactive installations in the city.
The authors of this article are the two in-house teachers and one of the attending students.
All students were invited to participate in writing this article from the very beginning of the
class, and we are happy that one decided to participate.

Becoming creative together. The process
The first day of class was August 19th. After a guest lecture with a renowned New York
based interaction designer, we sat down with the students who wanted to take the class,
gave an overall introduction to the course (what, how, why), and asked each of the
students to share with us their creative sides, or, rather, what creative skills they brought
to class. An interesting moment transpired when the students, one by one, said that they
thought they did not have any special creative skills. Prompted further, they began
mentioning their experiences of baking, knitting, sewing, using software like Photoshop,
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and similar skills. It was just as valuable for us all to learn how the students perceive
creativity, as it was to know what kind of skills they brought with them to the class.

Enactments of finders
The initial phase of the class was challenging, for both teachers and students. The
teachers were seeking ways to best convey design thinking/practices and foster the
unfolding of making. The students seemed to cling to their ‘finder’ skills. It was as if they
anticipated something well known. At a certain point frustrations were at the forefront
from both ends. Teachers complained, students complained. Conversations took place
and both parties made new efforts.
On one occasion, in the process of uploading photos to Dropbox, it became apparent to
the teachers that the class was cut into two parts. Rather than having one standing
collaborative activity going on around the whiteboard, most of the students were sitting at
the table not participating in the critique and idea generation. The whiteboard had cut the
circle in half and worked as a gate that excluded the project teams that were not
presenting their work (Figure 2 to the left). In realizing how the materiality of the artefact
had an effect on the activities taking place, the teachers opted for furthering inclusion. On
the last feedback session, before the exhibition in October, a circle formed around the
confession booth when one of the teachers sat down in it. The booth, in this sense,
became part of the circle, and a good discussion unfolded about how to showcase the
confession booth at the exhibit (see Figure 2 to the right).

Figure 2. At left, the first feedback session, September 9th, 2013. At right, the last
feedback session, October 28th, 2013. Photos by Finken.
Alongside the effect of the artefacts (whiteboard and confession booth), we read the
situation portrayed in Figure 2 as an instance of the enactment of a more predominantly
scientific way of engagement, which prevailed in the early days/weeks of the class. This
initial attitude toward new approaches to design contrasts with the attitude at the end of
the design process, when the students had gained practical experience with design
thinking through their effort with making.
In the following excerpt, written by the student-author in a reflection-note concerning
creativity and its role during the process, we see how the ‘finder’ is present and how this
‘finder’ strives with moving from epistemology to ontology:
“At the beginning of the course the teachers asked about my creative skills. I replied that
using technology was a way to solve problems and that I perceived this as creative.
Initially, when the work with the projects started, I felt quite lost. Seeking inspiration, I used
websites, books, and articles to find some viable ways to be creative. On the other hand,
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one of the points from the two-three first lectures was about going out of the HCI thinking
and changing my path of designing.”
The issue raised in this excerpt, about creativity and how it becomes manifest through
books, websites and articles, was a predominant practice in the beginning of the class. It
is mirrored in the photos from the first phase (Figure 3) where the initial ideas are
presented through cut/past/gluing onto paper.

Figure 3. Feedback session on September 9th, 2013. Photos by Finken and Culén.
In Figure 3 we see students presenting their ideas in class at the first feedback session. If
we take a close look at the photos, we see much cutting and pasting of images that had
been found on the Internet. We also see ideas that had been grabbed from elsewhere,
e.g. facesinplaces (see also (Smith, 2008)), and refrigerator letterings, which were put
together in new ways to form basis for their future designs. In this manner, drawing on
skills of the ‘finder’ to convey ideas for future designs was the students’ modus operandi in
the beginning of the class.
What we cannot see in the photos is the feedback, provided by the teachers, jotted down
on the Post-it notes that are glued to the whiteboard (Figure 3 to the left). One of these
notes says: “what is required to make it? resources, space, people, technologies, things,
etc.” Another Post-it note says “how to exhibit + purpose of projects?” Yet another simply
concerns the aim of the projects, “AIM?” it says with capital letters followed by a big
question mark. Other Post-it notes fall along this line of logic by pointing to the very
justification of the projects presented: “justification do not need to be actual/logical/perfect
-> you need to show the process”, and “think, reason & show our projects. prototyping”.
These comments advocate for mixing the skills of finders and makers in collective creative
efforts in HCIDesign work. Simultaneously, they instantiate the introducing lines of this
paper: that creativity is a skill to be learned (Csikszentmihaly, 1997; Tan, 2013). The
comments on the Post-it notes were considered to be important for the students, helping
them to incorporate the feedback and to bring the process further along. Taken together,
the comments form an advocacy for the assemblage of skills and practices.

Finders greet Makers’ skills
We then moved on to the second round of feedback, where the students presented the
first prototypes of their chosen ideas. In Figures 4 - 6 below we see how the students
began to get into a ‘making’ frame of mind by exploring materials, making low-fidelity
prototypes, using wood, fabric, yarn, etc. This is a different approach compared to the
one used during the phase of idea-development as shown in Figure 3. In contrast to
Figure 3, where we see a lot of cut and paste from Internet searches that are adapted to
show ideas, an assemblage of skills is beginning to manifest itself by way of including the
creative skills of making.
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In relation to the emergence of such an assemblage, the student-author writes the
following in his reflection-note on creativity and its role during the design process:
“During this period, I realized that some of my basic creative skills were there from the
beginning, while others had to be reactivated and used in new ways. This was mandatory
in order to refurbish ideas and merge them with previous ones. Working with our design
project required many iterations, but also, equally important, we had to keep the best and
correct parts in the design process. Some of the ideas we had with the initial ‘Relaxation
box’ - such as light and music - were further developed and brought into the ‘Match box’
(for meeting a sweetheart), and then, finally, some of these ideas survived in the final
design, the ‘Confession booth’.”
In Figure 4 we see visual expressions of the confession booth, which developed further
into the project iCONFESS (see (Culén, Finken, & Gasparini, 2014)). This design builds
on previous ideas, presented during the first feedback session: a relaxbox for students to
go release stress, and matchmaking for meeting a sweetheart. At this point in time the
team had moved on to working with the idea in physical form - a wooden box – and mixes
social media with a social arena.

Figure 4. Photos from and around the feedback session September 30th, 2013. Photos
by Finken and Heggelund.
Similarly, the two other project teams brought in materials other than paper. The students
had started working outside digital media and brought along tangible materials to
exemplify their ideas as presented in the slide shows. One group working on an idea for
people suffering from dementia (in the project ‘Skirts with meaning’ concerning wearable
technologies) brought along items such as skirts and clothespins to showcase their ideas
(see Figure 5). This project also continued further, expanding beyond the class, (see
(Culén & Finken, 2014)).
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Figure 5. “Skirts with meaning” for people suffering from dementia is taking form.
Feedback session, September 30th, 2013. Photos by Culén and Finken.
Another group working on an idea within the area of sustainable design brought along
samples of fabric and knitted patches when showcasing their idea. This project concerns
how interacting with your own energy (in this case when biking) can provide warmth
during cold winters. To exemplify their idea this team also brought along a bicycle and a
prototype of a hand warmer, a knitted glove, which could be attached to the handlebars on
a bicycle. The glove is to be warmed up via a plug-in to a small dynamo when pedalling
(see Figure 6).

Figure 6. Feedback session, September 30th, 2013. Photos by Finken.
What we see in Figures 4 - 6 is how ‘making’ is slowly starting to affect the creative side of
these HCID students, and how they try hard to assemble epistemology and ontology in
their practice.

Creativity in HCIDesign
In the above we have looked at assemblages of skills and practices and how they have
been facilitated in an effort to nurture the emergence of creativity in ways that were new
for these ten HCID students. Further, it has been a new experience for the students to
work without methodological strands of participatory design in which users are involved in
the process of design. Here we take a closer look at creativity as assemblages of skills
and practices, and how working from such a standpoint affected the students’ view of
creativity.
In the beginning of the semester we sat down to watch the film Design&Thinking (“Design
& Thinking - a documentary on design thinking,” 2012.), and a lecture by Klemmer,
(Creating and Comparing Alternatives, 2012) as an example of design in HCI. The main
message of the lecture video was that it is better to start with many different ideas than to
be attached to any particular one. This is important in that participants in a team can let go
of ‘my idea won’-mentality, which is often present in group situations. The in-house
teachers aimed at taking a lead with this approach by including the students in critiquing,
developing, and furthering ideas, which should then materialize in the designs to be
exhibited at the fair. When working without user-participants (whose views are important
for HCIDesigners in order to find and formalize opportunities for iterative improvements in
typical design cycles) the students needed new ways of refining designing ideas in ways
that are self-driven.
This process of working with re-formulating/re-designing their ideas came to have an
effect on their orientation towards creativity. Such effects are articulated by the studentauthor in his reflection-note on creativity:
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“Another learning experience, which I really appreciated, was how we were prompted,
during the design process, to accept that some of your own good ideas had to be
discarded. I think this was a turning point for my creativity, since it required that I would
be even more pro-active in searching for motivation outside of myself, that is, in the
surroundings. A final observation, which concerns my use of technology and its role in
this project, was the ubiquitous and somehow invisible role it had. In concluding my
experience about creativity in this first project, I can state that I reached my design goals
thanks to a desire to create, an increase in challenge spirit, a cultivation of my inborn
curiosity, and also a new understanding about how good design requires hard work.”
With this we could say that the students had (finally) started to gather and work on their
projects regularly on their own. This is atypical for HCI students, who do not have much
experience with making and working in studios and labs. For images of work taking place
outside scheduled class hours see (Figure 7).

Figure 7. Lilypad and programming on the left. Fabrics, paint, electronics (lights) on the
right. Photos taken on different occasions during October. Photos by Risvik and
Heggelund.
At the last feedback session, just before the exhibit, the students had had a few months of
experiences with making – and with incorporating their academic skills and the skills they
had acquired elsewhere into such process of making. In Figure 8 we see details of
different materials and skills (e.g. sewing, knitting, painting, programming, academic
knowledge) that were involved in the process of making these designs.

Figure 8. Feedback session October 21st, 2013. Photos by Finken and Culén.
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In the morning of the last feedback session the students were busy with finalizing their
projects; some were still waiting for electronics to arrive in the mail. They had prepared
the lab with their designs and were ready to showcase and present.
After the feedback session we asked the students to write out their answers to three
questions relating to creativity: a) Describe your creative skills; b) Have you noticed any
changes in your attitude towards creativity?; and c) Would it be easier to engage in
creative processes now? In asking the students these questions we were interested in
understanding how they perceive creativity after having been through this process, and
whether they had learned new skills to be used in future design processes. One of the
students, in his/her replies to the last question, wrote: “Yes, to be creative is not just a
matter of being good at drawing. It is also a matter of thinking. You have to learn to think
differently through action [doing] and experience.” (Translated from Norwegian by the
authors). Another student replying to the same question said, “What we have been doing
in this course inspired me to do more practical stuff, that is not digital! I actually did some
painting at home the other day. It’s fun to make physical things and it’s easier to start this
process now.” In a reply to the second question a student said, “Yes, lowered threshold,
easier to just do it instead of just thinking about it. Have started to paint and sew, have
made a cover/case for my Mac book Pro.” In general the students responded positively to
the questions and seemed to have pushed both their creative boundaries and their effort
with such work. Among the seven replies we received there is one student who stands
out in the sense that he/she writes, “the creative skill has not changed.”
In coming to an end of this paper we want to emphasize that during the process, in which
the teaching team advocated and facilitated an assemblage of skills and practices, the
students worked hard to push the boundaries of their skills, which is valuable. In Figure 9
we see the outcomes of their hard work. Here we have arrived at the exhibit day and see
(from left): the preparation of the stand and gifts to those “confessing”; showing the work
at the fair; actively recruiting people for the stand; showing the features of the bike. In the
bottom right corner, an anonymous person is using the booth to confess. The mask,
which is both worn by the students and displayed on the side of the confession booth, is a
Guy Fawkes mask, which is ‘a global symbol of protest and anonymity’ (Taylor, 2013).

Figure 9. Exhibit day, October 31st, 2013. Photos by Culén.
In summarizing the process, we provide the following table of diverse practices with which
we, the teachers, sought to nudge the students’ creativity. This may be repeated as a
format for others wishing to try a similar approach. Ours extended the course of eleven
weeks (including the first guest lecture, which is not part of the table) with feedback
sessions approximately every third week. As the main tool, serving both teachers and
students, we include photo documentation that was used during the entire length of the
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project process and exhibit. The photographs have been important in guiding us,
teachers, in understanding challenges; in being more creative in our teaching (e.g. by
involving the body by dancing), and in prompting our direction of assembling finders and
makers practices and skills. In the table, divergent thinking (purple) is used
interchangeably with convergent thinking, as shown in row 2. The light turquoise color in
the ‘weeks 1-3’ column signifies something we tried to encourage the students to do, but
we did not see the effects until much later in the semester.

Table 1. Nudging creativity over a period of ten weeks.

Conclusion
The aim of this paper has been to inquire into the emergence of creativity through
channels that stand out as alternative in comparison to the ones traditionally used by
HCID practitioners. The setting for such an inquiry has been a course on advanced
interaction design in which a group of graduate students, already having practical
knowledge of HCI, were enrolled. This setting turned out to be well-suited for this kind of
inductive and experimental research and teaching involving design practices and
creativity. We have used the concepts of assemblages of skills and practices in an effort
to reflect on behaviours and activities that unfolded throughout the design process. The
students have shifted their perspective somewhat, from a predominantly scientific
orientation in the beginning, to a more designerly orientation through their endeavours of
making. Working in this way, the students have experienced a shift in the perception of
their own, individual creativity, although all of the work was happening within a team.
Descriptions of such assemblages of skills and practices with evidence of achieved results
could be a good way to start building group creativity, and, thus, contribute to the third
wave of creativity research related to socio-cultural approaches.
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Complexity in Design-Driven Innovation: A Case Study of
Knowledge Transfer Flow in Subsea Seismic Sensor
Technology and Design Education
Nenad Pavel, Oslo and Akershus University College of Applied Sciences
Arild Berg, Oslo and Akershus University College of Applied Sciences

Abstract
To the extent previously claimed, concept exploration is not the key to product innovation.
However, companies that are design-focused are twice as innovative as those that are not.
To study design-driven innovation and its occurrence in design education, two case studies
are conducted. The first is an example of design practice which includes observation and
cooperation process maps in an offshore project. The second is an example of product
design education which includes observations of teamwork, team member interviews and
archival studies. While the first case study demonstrates how a company innovates through
a design-driven process with complex knowledge transference and systematic planning and
improvisation, the second case study shows students managing their design processes
through concept generation in a less complex trial and error process. Knowledge exploration
as a part of design activity was analyzed through the criteria of network paradoxes. A
pedagogic concept has been synthesized and validated internally based on the case study,
and externally based on other design practices and design research. The pedagogic concept
synthesized was Knowledge Transfer Flow [KTF]. The KTF concept can help to orient design
students within the information-saturated design processes integrated within complex
innovation systems.

Keywords:
knowledge transfer flow; control over design aspects; network connections; professional
practice in design education
The skill of generating ideas in a variety of ways relates to design practice, but this skill is
transferrable to other fields of product development that can result in design-driven
innovation. This is why general competence in design thinking has gradually influenced
several professional fields (Brown, 2009; Stamm, 2008). According to Stamm, this could
happen because design activity includes processes of expertise, which do not necessarily
include any particular technological or system knowledge. These processes can be used for
encounters with professional practices across technological and social traditions. This can be
done by generating, manipulating or combining product and system design features through
the generative process of concept exploration. Design-focused companies in Norway are
twice as innovative as those that are not, according to Skule Storheil, speaking at the
“Inspiration-Innovation” seminar at the Norwegian Design Council in Oslo on April 17th, 2013.
If companies already have the necessary knowledge but lack the ability to explore concepts,
which is the key to design-driven innovation, then this should reflect on design education as
well. However, researchers aim for the skill of “connecting the right dots” (Nussbaum, 2013,
p. 58).rather than exploring concepts in multiple directions (Nussbaum, 2013). Therefore, the
following question should be critically explored: How does concept exploration lead to
increased innovation? The following elements seem relevant in this process:

1218

Problem setting is one of the core values of the creative design process (Schön, 1983). This
value emerges from discussing and interpreting a design problem. In educational and
professional practice problem setting and concept development have been intensively
adopted and methods have been developed (Micheli, Jaina, Goffin, Lemke, & Verganti,
2012), while overlooking other methods of gathering and choosing design aspects that have
been similarly effective in innovative processes (Gillier, Piat, Roussel, & Truchot, 2010).
According to Concept-Knowledge theory innovative and creative work happens in a concept
space (Hatchuel, Le Masson, & Weil, 2011). Once concepts are affirmed, they pass on to
knowledge space; thus, they describe how knowledge is systematized and used again as an
essential design factor in creative methods that can lead to new concept generations.
Concept space is where many creative methods take place, from combining design aspects
to formulating design problems (Lawson, 2006). Thus, in design practices, both associative
and cognitive creative methods operate while exploring possibilities within a specific design
field (Stamm, 2008). This approach seems too fixated on generating new solutions from
existing knowledge, so some researchers propose that these approaches could be
developed further from a creative perspective by including a greater exploration of
possibilities, which happens by actively using phases of divergent and convergent thinking
(Baregheh, Rowley, & Sambrook, 2009). This idea that possibilities can emerge from
complexity is connected to system-oriented design theories, and this is what some design
educators frequently aim to achieve in practical design projects (Sevaldson, 2011). However,
this is not obtainable without the richness of data to combine and the opportunity to explore
the topic in a complex environment. Such a complex environment can be identified in product
design practice today, a profession that has evolved from product branding in the 1980s to
being part of New Product Development (Perks, Cooper, & Jones, 2005).
With a lot of suppliers and collaborators in this complex innovation environment there is a
need for the skill of choosing what is most relevant in each situation, and what can contribute
to innovation. It has been demonstrated that a design team has to be able to explore
knowledge space and to generate concepts at the same time (Valtonen, 2007). Another
factor for successfully implementing concept generation methods in NPD practice is the
ability to handle the increased complexity of knowledge space content and its
interconnections to relevant fields (Visser, Lugt, & Stappers, 2007). Despite these studies in
design-driven innovation and industrial technology, there still seems to be a knowledge gap
concerning the complexity of design-driven innovation in product design education. There is
a need to expand knowledge about this design practice, reflected in a pedagogic model that
includes practice in complex design work. The research question therefore is: how can
network paradoxes in practice contribute to education for design-driven innovation? This
question will be discussed in relation to what extent the product designer can be situated in
the creative process through a methodical choice of relevant knowledge. The aim is to find a
pedagogic tool for design education.

Method
According to Concept-Knowledge theory creative work happens in a concept space through
the combination and manipulation of existing knowledge (Hatchuel, Le Masson, & Weil,
2011). This process is termed disjunction, or knowledge transfer. Once concepts are
affirmed, they pass on to knowledge space. This process is termed conjunction, or concept
transfer. Knowledge is then systematized and reused as an essential concept- generating
factor in a new disjunction cycle. Concept-knowledge theory has been useful from a
theoretical perspective that allowed for framing research. By tracing conjunctions and
disjunctions in different design processes it might be possible to understand how concept
exploration and knowledge transfer can induce design-driven innovation. Concept mapping
was chosen to record the findings because it presents processes in a visual way, which
allows for the comparison of concept and knowledge exploration (Maxwell, 2005).
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A case study was chosen because there was a need to exemplify theory in the field–such as,
in this study, network paradoxes–in relation to practice (Yin, 2009). In order to understand
how complex design problems and innovations are managed in practice, a relevant design
project from the offshore industry was chosen for the case study. A participatory design
approach (Asaro, 2000) was used to gather the documentation from offshore field work in
order to examine the organizational structure and dynamics of cooperation between
participants in the process. The aim was to collect material about learning outcomes that
enhance understanding, skills, and general competence related to complexity in designdriven innovation. The case study contains observations of two student groups doing their
projects to gain direct information about their everyday practices and perspectives
concerning the design process (Powell & Steele, 1996). Archival studies of their project
reports were used to analyze their reflections on the accomplished projects. As both
innovation and knowledge transfer flow occur in certain environments defined by
relationships and networks, both case studies are described and questioned by mapping
these relationships between participants (called “nodes”). The results have been analyzed
and selected through the identification of network paradoxes in organizations to understand
how design students become more conscious of how to integrate knowledge space and how
to handle complexity in practice (Håkansson & Ford, 2001).

Results from Practice and Design Education

Fig 1. Sensor system deployment preparation

A case study of complexity in design-driven innovation in subsea
technology.
The case study for illustrating a new practice in product design is from the offshore
exploration industry. The design task was to commercialize seismic sensor technology (Fig.
1) and explore the possibility of big scale data production. Technology gave far richer 4D
data (Derfoul, Da Veiga, Gout, Le Guyader, & Tillier, 2013) that enabled easy oil and gas
detection. By compressing the seismic sensor unit size and optimizing the handling system,
the amount of sensor units per vessel was doubled and the operating time of the planting of
a sensor unit was reduced to one minute.
The organizational context of the case study was the offshore company Seabed, now
Seabird. The company, the owner of the technology, and a seismic vessel recruited possible
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suppliers through a series of pilot projects (Fig. 2a). These pilot projects were timeconsuming processes that the administrative leadership frequently opposed. On the other
hand, the practitioners in the engineering team gained from them.
The onboard handling system, including trolleys and elevators for automatic transport of the
seismic sensor units, was designed by a company that specializes in airport baggage belts
for passenger self-service; thus, the system was based on engineering skills and knowledge
of logistics. The subsea sensor unit handling (Fig. 1) was executed by a company that
specializes in remotely operated vehicle [ROV] navigation. This company provided the whole
subsea navigation service and was a source of knowledge that enabled the core team to
define design demands for the seismic sensor unit and the ROV tool. The sensor unit
deployment system and ROV tool that handled subsea loads and placement of the sensor
units was fully outsourced to the engineering company that handled high-quality
mechatronics to sustain active deep-water use. The construction of the sensor unit
components was also outsourced to these companies. A metal frame and some metal
vessels were outsourced to a company specializing in metal processes, and this knowledge
transfer influenced the frame design and handling procedures. The sensor unit shell
production was executed by a company specializing in rotational molding that allowed for the
design of numerous multipurpose sensor unit features for both onboard and subsea
handling, maintenance, and human interfacing. Logistics and design were outsourced to a
company that suggested including a product designer as a permanent member of the team.
Software and electronics were designed in a separate division of the home company that
housed the core of the new technology. The team leader stated that: “The crucial factor for
innovation success was early, initial involvement of suppliers through pilot projects. This
allowed the team members not only to pick and choose partners but to learn new practices
they were not familiar with.” J.F Næs (personal communication, February 21, 2009), (Fig.
2a).

Figure 2a

Figure 2b

The Seabed team featured two chief operators who worked on development in the laboratory
and offshore operating seismic procedures on the vessel. Other team members included an
engineer, a chief developer, and a product designer who was outsourced from another
company. The designer’s role was to design systems and product features, and to facilitate
discussions through knowing how to visualize animations and to rapidly generate solutions
by exploring suppliers’ competencies (Fig. 2b). The product designer worked daily with chief
operators on human aspects through participatory design. Daily decisions were made
through discussions and operation simulations. This understanding enabled the designer to
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facilitate assembly and operating systems through manuals and user interfaces. The product
designer worked intensively with an engineering team but also communicated on a daily
basis with suppliers about solutions and relevant discussion topics.
A lot of testing of the sensor unit handling system was required. The tests demonstrated that
the results were not only merely good but also that the system needed improvement. When
the practical operation had started, improvements were still made in the process. When an
average sensor unit planting operation took only one minute, the commercial goal was
achieved. At that point, it was not just technology but also a relevant service. The process
was generative and the participants were expanding their knowledge as well as making
solutions. In this approach, people adjusted to the system and the system adjusted to the
people.
The design project won an Honors Award for Design Excellence at the annual evaluation of
the Norwegian Design Council. It was also nominated for Best Design in British Design of the
Year 2010. The concept was characterized as innovative, and its benefits were identified to
contribute to functionality in terms of logistics, timing, and branding. It changed the
perceptions of the clients of the data sales service.

A case study of complexity in design-driven innovation in design
education.

Figure 3a

Figure 3b

Experiences in a subsea technology context and approaches from this practice were used in
an analysis of the practical approaches of product design students. The documentation from
this student project included direct observation, archival studies, and interviews that would
demonstrate students’ reflections during design education. The reflections were related to
function, performance, originality, and product appeal. Two groups of ten and twelve
students each were observed and interviewed during a six-week period in November and
December 2012. They were told that observations and interviews were conducted as part of
the module evaluation. The goal of the second case study was to exemplify a student project
in the context of an educational setting similar to a start-up company where students are set
up to form and use network connections to develop a commercially viable design concept.
Prior to this subject module, students were trained for two weeks in different skills: third-year
students in dynamic project leadership; second-year students in branding, presentation, and
communication; and first-year students in mock-up building and workshop equipment. The

1222

design students were then merged with several groups of up to twelve students across the
three years of the bachelor’s program. They were instructed to form and self-manage a
design team using the knowledge they had gained in the previous two weeks. The first
chosen group for this case study was involved in a realistic project with Akershus Energy, a
local hydroelectric plant providing home heating. In order to stay competitive, the plant has to
implement new technologies and widen harvesting capacities to be able to reduce prices.
Therefore, the plant was seeking the opportunity to expose itself to the local community,
raise awareness of its benefits to the environment, and create goodwill and increase
satisfaction among its customers. The second group responded to a furniture design
competition for Bolia, an interior design chain and producer. The company was seeking a
new set of products that would fit in with their portfolio: a specific aesthetic expression with
the topic ‘nature in the city.’ The first interview with members of both groups was conducted
at the end of design research and the problem formulation phase, and the second interview
was conducted at the end of the six-week period.

Figure 4a

Figure 4b

The results for the problem definition period showed that the first group hadn't considered
any other design aspects than those that were discussed with the client, that the client had
pointed out, or that they had discovered themselves through concept generation (Fig. 3a).
Students had a weekly review with the client in addition to email communication. The leader
stated: “We have tight cooperation with the client and they are providing us with relevant
information that we need to know.” I. Ryland Hasle (personal communication, November 23,
2012) The group had spent a great portion of their project on finding and defining a concept
that would promote company values.
The second group didn't establish any contact outside the group and defined their design
problem through the interpretation of competition propositions (Fig. 4a). When asked how
they decided on the most important design aspects to address in their project and how they
collected relevant information, the students claimed that they focused on the ideation
process. “Since we don’t have direct communication with the client, we are focusing on
gathering ideas and then deciding how they could fare in the competition”; “We have the
specifications from the competition entry, but we have mostly discussed on our own how
these ideas could be commercialized.” M.C Torgrimsen (personal communication, November
20, 2012). After the first round, students were encouraged to observe or interview users. The
first group conducted interviews with several users within their target group and adopted their
insights as a valid design aspect when generating final solutions (Fig. 3b). The second group
focused on finishing a functional prototype without previously interviewing or observing any
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users. The final prototype was presented to a user and an interview was conducted where
the user reflected on the prototype design (Fig. 4b). These insights were then delivered in the
group report.

Discussion: Network Paradoxes
Network connections have been defined by the opportunities and restrictions they give to
participants; these network connections have been called “nodes” (Håkansson & Ford,
2001). This research describes three paradoxes in the nature of node relationships. The first
paradox explains that “The stronger the threads are—the more content there is within them—
the more important they will be in giving life to the node, but the more they will also restrict
the freedom of the node to change.” The second paradox describes how the nodes and the
threads are interdependent, meaning that companies build relationships that are in their own
interest, after which relationships start defining companies. The third paradox describes how
relationships influence a company by putting companies under the influence of their partners.
Controlling these relationships is crucial for a company, but at the same time the dynamics of
the relationships bring change and new ideas which tend to happen due to a lack of control
(Håkansson & Ford, 2001).
As shown in the offshore case study, similar opportunities and threats could be applied to
knowledge transfer flow within a network relationship. The study showed how pilot projects
were used in establishing new relationships as effective managerial moves in order to
minimize restrictions, stimulate opportunities, and gain knowledge transfer while establishing
connections with component suppliers who saw a relevant professional challenge for
themselves. Pilot projects were a form of establishing cooperation and also an establishment
of a policy and company culture that made the company less inert and more innovative. In
the case study, a pilot project was a good method to diminish paradoxes to a certain extent.
In the case of the first paradox, healthy threads were established through trial and error. In
the case of the second paradox, healthy threads were created by defining the scope of
action. Finally, the third paradox was partly diminished by focusing on the goal rather than on
a way to achieve it.
In the case study of the first student group, the project was strongly affected by the first
paradox as they had only one connection established over a longer period of time (Fig. 3a).
As soon as they had established the link with the third node–the user–the knowledge transfer
flow gained new meaning for them and the first node, and this enabled the second paradox
(Fig. 3b). The knowledge they gained by interviewing users influenced the client’s knowledge
space as well. In contrast, the second group of students minimized the amount of knowledge
in their concept space by not developing any network outside their own group task sharing.
This reduced the opportunity for commercial refinement and further detailing of their concept.
In this case study, the initial knowledge transfer (Fig. 2a) seemed to enable the most
effective innovation process.

A pedagogical concept: Knowledge Transfer Flow (KTF)
The results shown indicate that it is difficult and unlikely for design-driven innovation to occur
in educational settings. Design can play an important role in innovation, but, for this to
happen, design has to be present in the commercialization process, not just in concept
generation (Stamm, 2008). This is not yet common practice in randomly chosen design
education problem-based learning settings. Studies also show significant knowledge transfer
activity in the innovative offshore project, which is absent in studies of student projects,
indicating that education is not preparing designers for using design as a tool for innovation.
The study of design in a subsea technology context showed that extensive collaboration
created the opportunity for the knowledge transfer flow to emerge. This was analyzed,
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visualized, and categorized by concept mapping (Maxwell, 2005) into a pedagogical concept:
Knowledge Transfer Flow (KTF) (Fig. 2b). Furthermore, the case study demonstrated an
example of how complexity can be demanded in professional practice and how certain
design competencies are essential in order to manage and organize problem complexity.
However, it also revealed that complexity cannot be obtained without a thorough examination
of knowledge space in practice. This complexity consists of many highly advanced
professions within a dynamic interplay, and these premises are crucial for design-driven
innovation.
The complexity demonstrated in the subsea technology context was not reflected in the
design education. Although the problem-based learning process demonstrated how design
students were motivated to choose their own problem perspectives, how they discovered it,
and how many aspects of the problem were considered before or during the design activity,
the implication of the study was that design education should be viewed from a wider
perspective than only as a concept-focused process method (Aagaard Nielsen & Svensson,
2006).

Knowledge space exploration
The case studies showed that in real-world projects the design process relies intensely on
knowledge space exploration and knowledge transfer than design subjects conducted in
cooperation with external factors. The case study of the design education, contrary to the
design process, relied on massive concept generation that was later analysed and from
which conclusions were drawn. The second group of students used most of their time to build
a propositional model that needed validation in reality. They learned how to explore concepts
but seemed to fail in directing their knowledge into a broader implementation and
commercialization context, and they did not implement their work into a complex network
setting. Such an implementation is crucial for innovation (Fig. 3a). Therefore, it can be useful
in design education to expand student activity into more complex contexts. Design education
should teach students to design and innovate in specific real-world settings (Fig. 2a).

Knowledge transfer flow as necessity for concept generation
It was necessary to experience problems in practice in order to understand them from the
design studio. In one anthropological study an architect bureau was observed (Rudningen &
Hagen, 2009). According to this study, the professional design practitioners working in the
group had the tendency to be confined by their materials, and extended their work in their
studios. This is quite opposite to openness to new experiences and communication which
was stimulating for creative processes, (McCrae, 1987). It was essential to learn and try to
design elements outside the knowledge field. The more unknown, the richer the solution, so
ambiguity was crucial in the design process even though it could break the experience of the
flow (Csikszentmihalyi, 2008). Complexity and generative processes were inevitable for
creative solutions. It has been argued (Buur & Jakobsen, 1991) that design is a process
method and that designers need to master design as a process tool. This is a valid view, but
it is also crucial to acquire the ability to immerse oneself in a problem and to obtain any
necessary knowledge in one’s chosen field (Csikszentmihalyi, 2008). The second case study
demonstrated that, while students were able to generate valid concepts, they were not aware
of the necessity of immersing themselves in relevant knowledge space, possibly because
they had not learned to do so. If designers are to master and handle design process, they
would gain from knowing how to facilitate the knowledge transfer flow as a substantial source
of creative provocation. It would be a good preparation for professional practice if design
teachers made students experience how to enable knowledge transfer flow in an academic
and practical way. Design education can contribute to this by enabling interdisciplinary
environments for problem-based learning.
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Conclusion: Implication for Design Education and DesignDriven Innovation
Through two case studies it has been documented that concept exploration can be enhanced
through knowledge transfer flow, especially in the incubation of the creativity phase. The
design approaches have been developed through a case study of subsea seismic technology
to enhance commercially-based innovation in design education. The educational goal has
been to prepare students to tackle complex design processes and elements in their future
jobs. The theory of flow could help explain the psychological mechanics of dealing with
complexity. According to that theory, a problem-solver's experience of a problem-solving
process depends on the relation between problem complexity and the problem-solver's skills
(Csikszentmihalyi, 2008). Flow is defined as the opposite state of apathy where the problemsolver experiences enough difficulty to be stimulated and enough mastery to be able to
handle working on the problem. Csikszentmihalyi's subjects have reported that they tend to
lose track of time and experience a sense of satisfaction by working on a problem. These
subjects had long-time experience working with these problems, which means that they have
mastered problem aspects of knowledge space. Reflecting on this, it would be reasonable to
consider that, by limiting the amount of design aspects, students are making it easier for
themselves to achieve the flow. This might make it easier for students to adopt concept
exploration mechanics, but they would miss the complex settings in which innovation tends
to happen. From a pedagogical perspective it might be equally important to teach students to
generate creative ideas as it is to allow and manage complexity. It should therefore be
carefully considered how to provide students with intuitive methods for accessing and
assessing knowledge space to create network settings that simulate the complex
environments in which innovation occurs. Pilot projects seem to be a good method for
establishing relationships in business settings, but further research is needed about their
implications in educational settings.

Tolerating ambiguity
It is in human nature to solve puzzles, which gives a sense of purpose and, once solved, a
sense of achievement (Lawson, 2006). He warns that designers need to delay this sense of
achievement as part of the design, unlike puzzle games, which almost always lead to
multiple solutions. Choosing the acceptable solution is then part of the convergent creativity
phase. In newer creative personality theories, one of the properties of a creative personality
is tolerance of ambiguity (Stamm, 2008). It is argued that designers have to be flexible
enough to keep the problem open while at the same time having enough confidence to
choose paths in convergent phases of creative processes. Some researchers would see the
tolerance of ambiguity as essential for the innovative results that emerge from complexity
(Sevaldson, 2011).

The flow of knowledge transfer in product design
Product development activity should, according to the requirements from the Bologna
process, reflect a more holistic and complex view similar to business practice. The
discussion is about how complex methods have to be modified to integrate large amounts of
data throughout the whole commercialization process, not only in concept development,
which demands that designers learn even more rapidly. The new pedagogical concept of
knowledge transfer flow based on complexity in design-driven innovation (Fig. 2b) can
enhance this design practice. In the aim of solving complex problems it is not valuable to
convert design education to a total integration of designers into the company workflow as
there is a danger that valuable perspectives can be lost. Instead, most design education has
intrinsic qualities that can be enhanced through the extension of design activity rather than
changing the designer’s role. Further research should be executed on how design
practitioners allow and manage complexity in engineering and in complex institutions such as
hospitals and other contexts. Designers must often search for relevant design aspects from
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knowledge space in a very short period of time. It would contribute to the culture of
innovation if designers worked with knowledge sharing to a larger extent in complex
situations. The effort should be put into researching how successful designers manage their
knowledge space exploration process. Students who experience more complex situations in
their design education thus could become more independent in organizing design processes.
Learning to experience and tolerate ambiguity in practice could contribute to strengthening
designers’ identities and the creative qualities needed for knowledge-based innovation.
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Designed Research:
Publishing Designs as Scholarship
Cheryl E. Ball, West Virginia University, USA

Abstract
Scholarly publications are a primary means for researchers in any field to foster and support
a shared discourse. As design researchers debate what forms their scholarship might take,
this author suggests looking to examples from other, transdisciplinary academic fields that
have long traditions in publishing designed research, or scholarship that enacts its argument
through design. The author offers cases of several online journals in the sciences, arts, and
humanities that publish designed research of various types, including one example from
digital writing studies, which shares design researchers’ interests in collaborative, processbased, rhetorical practices. By considering alternative modes of publishing design research
through designed research, the shared discourses of scholarly practice can serve as a
pedagogical site of knowledge-building for the field.

Keywords
Design; Digital scholarship; Scholarly Multimedia; Publishing; Research
For the October 2013 symposium Critiquing the North American Design PhD, moderators
Laurene Vaughan and Cameron Tinkelwise, PhD design faculty at Carnegie Mellon
University, asked prominent scholars and design researchers from around the globe to
respond to a series of provocative questions that would facilitate the one-day discussion.
The first question they posed – What is design practice as research? – included the following
passage as part of its description:
If designing happens as a kind of researching, does the lack of formality of its
creative-solution-oriented process still invalidate it with regard to the requirements of
academic research? … Or, does academicizing the research processes deployed in
designing make them too undesignerly? Perhaps it is academic research that should
change to accommodate more creative or productive research like designing.
(Vaughan & Tonkenwise, 2013a, p. 3)
Each moderator answered the question in the briefing papers, then turned the questions
over to respondents. Vaughan’s multi-part answer included her definition of research as it
should be practiced within practice-based design PhDs:
Research is only research within the frameworks of the academy when it is
disseminated - published, exhibited, performed or screened. Undertaking fieldwork,
experiments or reflective inquiry in the studio, the library or the lab are the acts of
research but they are not deemed to be academic research until critically appraised
by peers and placed within their appropriate context for [peer-reviewed]
dissemination. (p. 4)
Tonkenwise complicated Vaughan’s response by adding that the relationship between
design practice and design research “must be chiasmatic” in that the practice-based
“[d]esign PhD must be established as a deliberate anomaly that affords transformation of the
university” (p. 5) and, as I argue here, its research products. Moderators and respondents
alike continued this line of discussion by invoking the need for different forms and formats for
design research as it is presented for theses and dissertations as well as how it is
disseminated to other design researchers through design scholarship. Hugh Dubberly listed
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the ways in which designers disseminate artefacts to each other through manufactured
artefacts but also through proposals, cases, process maps, model diagrams and other more
process-based methods. He noted that in the design research literature, there is very
precious few of these design thinking artefacts, which has to make design researchers
question how designers reflect on and create new knowledge-making practices and methods
in the field (Vaughan & Tonkenwise, 2013b, pp. 6-8). As Anne Burdick put it, “Any practicebased design PhD has not only the opportunity, but I would say the responsibility, to model
(and invent new forms of) multi-modal and cross-disciplinary scholarly production,
interpretation, curation, exhibition, discourse, and community/ies” (Vaughan & Tonkenwise,
2013b, pp. 12-13). Indeed, wouldn’t more distribution of these knowledge-making, designliteracy practices enhance the connection between design research, as a necessary
component to PhDs in design, and design pedagogy, as one reason for PhDs in design is to
become teachers of practice and subsequent research?
It seems that the call for different forms of design research, as Lisa Grocott pointed out in
her response, is not only necessary but a conversation whose time has come and gone. In
their historiographic literature review of design research methods, Lois Frankel and Martin
Racine (2010) noted that conversations about the relationship between design and research
have been ongoing for decades and include discussions about the form that design research
takes. In summarizing the varied forms that design research can take, Frankel and Racine
wrote that
“the answers are translated into form, colour, and the objects that surround us. This
affords practitioners, students, and educators with the challenge to produce discipline
specific knowledge that may be communicated by drawings, sketches, models, and
other visual representations embodying non-verbal codes or messages as well
(Cross, 2007a; Dörner, 1999; Downton, 2003; Lawson, 2003; Stappers, 2007).” (p. 8)
It is an agreed-upon statement that design research can take the form of designed products
and designerly processes, but where are these products and processes counted as
research, in the sense of peer-reviewed scholarship? What does a form of design
research—one that takes into consideration, as Vaughan (2013a) wrote in her response to
the PhD colloquium, the designerly relationship of “evidence through form” and aesthetics in
“support of the argument” (pp. 19-20)—look like? Andrew Morrison noted in his response
that “[d]esign inquiry demands multi-literacies,” which is “increasingly realised through
multimodal, electronic communication and tools” (Vaughan & Tonkenwise, 2013b, p. 21-22),
while Pelle Ehn remarked that this kind of scholarly, designerly reflection is “harder to
perform” (p. 20). I argue here that this kind of designerly, multimodal, scholarly research has
been and continues to be performed in another interdisciplinary area: digital writing studies,
which values Richard Buchanen’s (1985) concept of design-as-rhetoric in its uptake of
designed research (Eyman & Ball, 2014). The majority of this paper turns to examine the
history of scholarly designed research in digital writing studies as well as what the future of
remediating (Bolter & Grusin, 1999) design research into designed, digital scholarship might
look like.

An overview of designed research across fields
Digital scholarship has existed for as long as there has been the Internet, as scientists first
began passing scholarly information to each other through information communication
technologies such as Usenet groups. This transmission of digital scholarship became more
structured when formalized peer review was introduced to this process, so that the informal
scholarly network became one primary outlet of new, academic knowledge presented by a
field. Although the sciences generally predate the humanities’ uptake of the Internet as a
scholarly outlet, focusing on the humanities in this paper is more relevant to design studies’
2
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interest in designed research, as the humanities has been the leader of digital publishing in
this respect.
For instance, Postmodern Culture (PMC), a humanities journal focusing on cultural studies,
began publishing peer-reviewed scholarship through an email list in 1990. It is considered
the first peer-reviewed electronic journal in the humanities. In 1994, it moved online to
provide a hypertextual version of the journal (Unsworth, 2004), which also includes
multimedia elements today (“Postmodern Culture Author Guidelines”, n.d.), although the
multimedia inclusions are typically only still images and figures that supplement the long,
linear text. PMC is, essentially, traditional scholarship moved online for the purposes of
wider (and sometimes quicker) dissemination. So, despite its first-place status in online,
scholarly publishing, this kind of digital scholarship is no different than most peer-reviewed
scholarship readers find in library databases now: It does not take advantage of the
multimodal, designerly arguments that rethinking the form–content relationship within
academic research affords design researchers. Thus, digital scholarship in this traditional
format—that is, print-based scholarship put online for the purposes of dissemination—is not
the focus here.
On the scale of multimediated research, The Journal of Visual Experiments (JOVE) fares
slightly better. JOVE is becoming a well-known example of an online science journal that
publishes multimedia, primarily videos of lab experiments. However, for design researchers,
I would not hold up JOVE as a great example to emulate given its aesthetic of an animated
PowerPoint with voiceover (see Fig. 1) and its simple cinematic qualities (see Fig. 2). It is a
perfunctory use of multimedia to present research, but it is not a highly considered
designerly one.

Figure 1. Screenshot from JOVE showing a typical opening screen to a video article, which
can last anywhere from 5 minutes to 17 minutes.
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Figure 2. JOVE video articles edit an experiment down to its basic segments, which are
quickly presented on-screen (usually in a few seconds) with informational titles. The
production quality of videos is minimal and functional at best.
In the sciences, these video articles take on the feel of a TED talk, which presents a
potentially glossy mash-up of scholarly and popular genres—an effective way of
communicating difficult, scientific methods and information to an audience in easily digestible
formats that mimic the static infographics of data presented in newspapers. However, like
TED talks, these videos can run counter to the closed, high-discourse communities and
academic values of traditional scientific research articles and gloss over research that might
need more depth that only writing can provide (see Schaberg, 2014). This is not to say that
multimedia in research isn’t useful, but to remind readers that multimedia done well, done
rhetorically is as difficult, if not more so, than writing a traditional research article, and that
the choice of multimedia needs to be well-considered. This concept is de facto for designers,
so I will not go into details here about the rhetorical and aesthetic appropriateness of
multimedia content in designed research (see Ball, 2004, 2012, 2014; Ball & Moeller, 2008).
Humanities and social science journals still publish relatively little multimedia content,
although that number is on the rise in the U.S., Europe, and Australia. In one of the very few
examples of multimedia scholarly publishing in design, FormAkademisk—an online, peerreviewed journal based out of Oslo and Akershus University College in Norway—has
published some articles with embedded videos. In the article shown in Figure 3, for instance,
Jon Olav Eikenes (2010) argued that “motional form may be connected to interface actions,”
which he shows through a design-experiment technique called “motion sketching” (p. 80).
The difficulty of showing motion, as a crucial multimodal component to understanding this
design concept, in a print or print-like journal article is ameliorated by the author’s ability to
include a video of his motion sketching in the online article itself.
4
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Figure 3. Screenshot of article with video embed (pointing to a link on Vimeo) in
FormAkademisk.
It should be noted that inclusions of video components such as the one represented in
Figure 3 are extremely rare, even in journals that are amenable to multimedia content1. So,
then, if the cliché of a picture being worth a 1,000 words is true, and video, perhaps, is worth
10,000 words, why then is the peer-reviewed scholarship in design limited primarily to linear,
1

As an author of designed scholarship myself, I peruse the submission guidelines of new online
journals in my field frequently, to see if they accept screen-based research. Journals relevant to my
field, such as Fibreculture and Digital Humanities Quarterly, say they accept such content, but rarely if
ever publish such content. Of course, they have to receive such content to be able to publish it, and
the reasons why scholars may not submit this type of work is directly related to the scholarly and
social inrastructures—that is, the acceptable and valued forms of scholarship—of their discourse
communities (Eyman & Ball, 2014).
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print-based, linguistic argumentation strategies such as that presented in Design Studies
and Design Issues? Further, video articles are only one example of the possibilities for
designed research. The Journal of Artistic Research might be the best example for what
design research might strive to publish as an alternative to traditional, print-based articles.
As its opening webpage (n.d.) stated:
The Journal for Artistic Research (JAR) is an international, online, Open Access and
peer-reviewed journal for the identification, publication and dissemination of artistic
research and its methodologies, from all arts disciplines. With the aim of displaying
practice in a manner that respects artists' modes of presentation, JAR abandons the
traditional journal article format and offers its contributors a dynamic online canvas
where text can be woven together with image, audio and video. These research
documents called ‘expositions’ provide a unique reading experience while fulfilling
the expectations of scholarly dissemination. (http://www.jar-online.net/index.php/)
JAR’s focus is on “expositions” or multimodal scholarly productions, which means that
journal editors and readers start from the assumption that all modes of communication can
be designed in ways appropriate to scholarly communication. Artist–researchers can design
scholarship in ways that respect the methodologies and methods of art and research at the
same time.

Figure 4. This screenshot from a JAR exposition shows, in zoomed-out fashion, how an
author juxtaposes scholarly contextualization and analysis (via the linguistic or written
portions of the text) and multimodal elements (in the videos that contain oral history
elements of the study’s subject participants).
The exposition represented in Figure 4 explores a “disused mine through the memories of
former miners” (Goradesky, 2013, http://www.researchcatalogue.net/view/30418/30419). As
the author notes in her introduction, “The work has an artistic character, while presenting an
emphasis on theoretical and conceptual contents, investigating space and its relation to the
6
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human perception of it” (“The Project”). She focused particularly on the mode of sound as a
way to “endow the minespace with significance”, and the exposition includes scholarly
moves typical of print-based articles, such as providing background information, contexts for
the research, a description of her methodological approach, and a discussion of her results.
However, she provided this scholarly infrastructure alongside her collection of oral histories,
the importance for which she described in the following way:
The fieldwork methodology consisted of systematic observation of, and listening to,
the interaction between former miners and the disused mine site, focusing on their
memories of sounds. The intention was to involve the inhabitants (that lived during
the relevant period) in the data collecting as much as possible, to gather details
about the site in a way that goes beyond what can be found in books or videos. (“The
Project”)
Indeed, this exposition—as with many expositions in JAR—“goes beyond what can be found
in books or videos” because of the juxtaposition between scholarly research and design. In
JAR’s short existence (three issues since 2011, as of this writing), some expositions are
better than others at fulfilling what Pelle Ehn called the “paradox” of designers having to
“perform the compositions and participate in making and enacting the networks in designerly
ways and being practicing reflectioners” all at the same time (cited in Vaughan &
Tonkenwise, 2013b, p. 20). But this is true of all scholarship, no matter the medium and
mode used: Only some of JAR’s scholarship is successful at this dual mission of “renegotiat[ing] art's relationship to academia and the role and function of research in artistic
practice” (JAR, “About”). But, practice makes (slightly closer to) perfect—an adage that the
field of digital writing studies has taken to heart in the nearly 20 years it has been publishing
designed digital scholarship through its half dozen prominent (and growing annually) online,
multimedia journals.

Designed research in digital writing studies
You might ask why digital writing studies is relevant to a discussion of design research, so
let me start by explaining the role of multimodal communication and design practices that are
prevalent in 21st-century writing research. In brief, writing studies scholars research textual
practices much broader than the linguistic communicative modes that the word “text” might
have previously suggested. Writing scholars have begun to recognize that multiple modes—
such as those that the New London Group (1996) described as linguistic, visual, aural,
spatial, and gestural modes of meaning-making—are instrumental to any communicative
process. Multimodal literacy theorists such as Bill Cope and Mary Kalantzis (1999), Gunther
Kress (2010), Kress and Theo van Leeuwen (2001), Carey Jewitt (2013) and others have
suggested that texts are designed, not ‘just’ written, and there is much scholarship within
rhetoric and composition (the uber-field for digital writing studies) that addresses the
application of multimodal theories within writing pedagogy and writing research. (An October
2013 search of CompPile, an index for all scholarship published since 1923 in writing studies
and related fields, returns hundreds of hits for “multimodal”.)
In addition to writing studies’ uptake of multimodal theories, it has long been invested in
studying workplace writing—what in the U.S. is a disciplinary field called technical or
professional communication (Getto, Potts, Salvo, & Gossett, 2013) focused on interface
design, ethics, information architecture, design, visual rhetoric, usability, and communication
related to service design. The combination of these areas—multimodality, rhetoric, technical
communication, among others—has given rise to what is now called digital writing studies
(WIDE, 2005).
While the name of this disciplinary field expands and adjusts with the times, one thing that
digital writing studies has been consistently successful at promoting and publishing is
7
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scholarship designed in ways that enacts an author’s argument. The terminology used to
describe such scholarship has shifted along with the field’s name over the last two decades,
reflecting how genres change according to social, cultural, and historical contexts (Miller,
1984). Elsewhere, I have articulated the differences between digital scholarship as
represented by PDFs and new media scholarship as online scholarship that “has a
necessary aesthetic component because of its designed, multimodal elements” such as
“audio, video, images, and/or animation in addition to written text [used] to make meaning”
(Ball, 2004, p. 404). The term new media has mostly fallen out of favour within digital writing
studies circles, in favour of multimodal (see Lauer, 2009), and online journals that publish
multimodal scholarship variously call this work scholarly multimedia or webtexts, the latter of
which is used by the oldest, continuously publishing journal of its kind—Kairos: Rhetoric,
Technology, and Pedagogy (http://kairos.technorhetoric.net), which I have edited since 2006.
2

Rhetoric and composition graduate students at several U.S. universities started Kairos as a
peer-reviewed hypertext journal in 1996 to serve as a venue for writing scholars who wanted
to implement the growing body of hypertext theory in their scholarship. Kairos is an openaccess, independent journal with no university affiliation and no subscription fees. Its mission
is to “publish scholarship that examines digital and multimodal composing practices,
promoting work that enacts its scholarly argument through rhetorical and innovative uses of
new media.” Kairos publishes at least two issues a year, with an average of 9 webtexts per
issue, and has a 10% acceptance rate. Its server hosts over 25,000 media files for the more
than 800 webtexts the journal has published in almost two decades of existence. Additionally,
the journal has over 50,000 unique readers who hail from over 180 countries.
Kairos isn’t the only journal in digital writing studies, or more broadly in media studies, that
publishes webtexts. Other journals have been in or more recently joined this publishing field,
such as Computers and Composition Online (published from 1996–1999 and 2001–present),
which is the strongest contender to Kairos. Vectors Journal of Culture and Technology in a
Dynamic Vernacular (published from 2005–2007, and again from 2012) is a prominent
scholarly multimedia journal in media studies, and from which the term scholarly multimedia
originates within these disciplinary circles (McPherson, 2004). These are the primary
scholarly multimedia journals in the humanities, with a collective publishing experience of
over 40 years.
With the exception of Vectors Journal (for which authors have historically collaborated with
professional web designers), scholarly multimedia authors are responsible for designing their
own webtexts, and revisions are done in consultation/mentorship with the editors (see Ball,
2014). For Kairos, self-design and mentorship reinforces the process-based pedagogies
inherent in the scholarship and practice of digital writing. Indeed, the field is based on the
concept that writing is a collaborative process, not just a product that is created by a genius
out of nothing (Ede & Lunsford, 1990; Murray, 2004). This mantra will likely sound familiar to
designers and design researchers, who understand that contemporary design processes are
multitudinous and extend far beyond the old, limited concept of “shape gurus” in design.
For instance, in an upcoming issue of Kairos, interaction design researchers Einar Sneve
Martinussen, Jørn Knutsen, and Timo Arnall (2014), PhD students from the Oslo School of
Architecture and Design, will be publishing a peer-reviewed webtext that showcases the
design-process methodologies they used to construct a project called “Satellite Lamps.” As
Martinussen (2013) explained on his research blog, the team explored and visualized
“how GPS takes place in urban environments. The team has looked at the relationships

2 The staff is no longer primarily graduate students. As the field of digital writing has “grown up,” the staff demographics have also changed, although
working with and publishing “junior scholars” is still a fundamental component of the journal’s mission.

8

1236

between urban space, time and satellite-geometry, and design and has developed
instruments and techniques for visualising the presence and the fluctuations of satellite
signals.” Figure 5 is a screenshot of the opening video that shows how the team’s time-lapse
film methodology works to visualise these signals. The three authors worked together to
produce the video, curate the multiple slideshows from their photographic archive, research
additional scholarly materials for the literature review, write the linguistic (written) content,
and design the webtext in Ruby (which they had to transfer to HTML for Kairos’s archival
purposes).

Figure 5. A screenshot of the “Satellite Lamps” video embedded within the webtext that
explains the researchers’ design process. The satellite lamp icon in the upper-left corner is a
mouseover navigation menu that leads to ten different sections in this extra-large webext.
The webtext contains an archive of documentation that shows readers the design processes
(successful and not) that the team undertook to construct a working iteration of a satellite
lamp. Such an annotated and interactive archive (see Fig. 6), which includes photographs,
illustrations, and video complements the authors’ literature review (with visuals) on the
history of GPS and, combined, forms an argument as to why making satellite signals visible
to users of the networked city is important for understanding the role and interplay of
otherwise invisible information communication technologies in our urban (and rural) lives
today. The benefit to publishing this work as a webtext instead of as a print-like article is
obvious when readers see the multitude of annotated, color photographs and videos that are
presented as equal scholarly arguments to the written content. In addition, the content as a
9
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whole—both written and multimedia—is far more rich and detailed than would ever be
allowed in a print-based or even print-like journal. “Satellite Lamps,” like several previous,
large, collaborative webtexts Kairos has published, presents as a book-length treatise, not
an article-length one, signaled as well by the navigation terminology that refers to sections
as chapters (see Fig. 7).

Figure 6. The authors present multiple slideshows (such as this one) of their process
documents, curated and annotated from among the 1000s of photographs they took
throughout the multi-year research project. Having these kinds of documents described
within the design process can be an invaluable teaching tool.
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Figure 7. When the small lamp icon is moused over in “Satellite Lamps,” the above menu
appears.
This webtext is speculative design research that is important to share with design colleagues,
yet it is published in a digital writing studies journal interested in design because there’s not
currently any design journal that can or will publish webtextual work. It adds to scholarly
knowledge in design through maps, models, and processes—the artefacts Dubberly (in
Vaughan & Tonkenwise, 2013b) called for more of, particularly as the number of design PhD
schools increased and design pedagogy becomes an ever more important component to the
field.

Design research and designed research
A connection between digital writing studies and design research may be useful as the latter
considers ways to “experiment with how to perform a rhetorics of the speculative that
acknowledges the place of the conjectural in design inquiry” (Morrison, in Vaughan &
Tonkenwise, 2013b, p. 23). Cameron Tonkenwise has reminded us that
What is a particular to ‘design thinking’ is multi-modality: being able to sense material
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qualities through a drawing; being able to analyze the usability of an interaction from
a video-sketch; capturing the experience of form in well-chosen neologistic title. It is
not just that design research should be conveyed to designers using their own
communication forms; it is that designerly research only exists multimodally, in
between texts and artefacts, texts-as-artefacts and texts-as-texts. (Vaughan &
Tonkenwise, 2013a, p. 20)
Kairos and other scholarly multimedia journals in the humanities already do this, already
have been doing this work for decades. But, whereas digital writing studies has had to argue
for many years that design can function rhetorically as scholarly research (Ball, 2004; Eyman
& Ball, 2014; Purdy & Walker, 2012; Walker, 2006)—through the intellectual rigor of
designing interfaces and arguments for webtexts, as clunky and DIY as those may
sometimes be when the authors are not designers by disciplinary practice—design
researchers can already assume this shared understanding as part of their field’s scholarly
infrastructure. Designed research, such as webtexts, is a potential methodology and method
of design research that can connect designers and researchers through literacy practices
already embodied in the field’s histories and practices and, further, can be a site ripe for
design pedagogy as teacher–researchers model for and collaborate with students in
disseminating the work of the field.
What is not addressed in this paper is what happens to turn a design into designed research,
which is in part a question of pedagogy. There is very little research on the authorial
practices of turning design research, as presented in the video that the “Satellite Lamps”
authors produced to showcase their work, into a webtext that upholds the academic
traditions of scholarship in one’s field3. In part, this question must remain unanswered here,
or, rather, must be answered within each discipline that takes up designed research as a
methodology and method of practice-based research. For instance, in the fourteen years I’ve
worked with Kairos (since becoming a section editor in 2001), I can name only two webtexts
that successfully provide literature reviews that are not in written form: Multimedia as a
method of situating an author’s argument within the field is not often appropriate for a field
such as writing studies whose history relies on the written word for the majority of its
scholarship, practice, and inquiry. This is likely not true of design as a (multitudinous) field.
What is also not addressed in this paper is what happens once a piece of designed research
such as “Satellite Lamps” enters the production cycle of a webtextual scholarly journal, that
is, after it has been deemed by an editorial board (trained to evaluate such scholarly
webtexts) to meet the standards of scholarship in a field. Scholarship about the editing
process of digital media texts is nonexistent, although in practice it is a robust process at
journals like Kairos, where we implement an eight-stage copy- and design-editing process to
ensure that, for instance, the typo in Figure 7 is caught before the issue is published in
August 2014. Yet, despite the seemingly cryptic nature of some developmental and
production processes behind webtextual journals (which are beyond the scope of this paper),
the impetus to start such a journal in design is present and represents a shift in the
conversation about what counts as design research, not only for scholars already in the field
but for students working on or towards thesis-by-publication. In other words, by presenting
designs-as-arguments, scaffolded by or embedded within or linked to those design’s
theoretical exigence, we begin to model for newer scholars the breadth of making and doing
and researching that design truly is.

3

In many ways, it is not surprising that there is little research on this topic, given the nascency of
designed research. But, for two examples of editor–author interaction during the webtext design
process—using what I call an editorial pedagogy—see Ball, 2012 and 2014.
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Abstract
This paper presents a visual timeline-based assignment used in an
undergraduate Industrial Design History, Theory and Critcism unit. The
assignment was developed in order to find a better way of supporting
design history learning than an exam or essay assessment. It was
developed using constructive alignment and it allows design students to
use their strong visual thinking skills to understand unfamiliar content,
develop their visual literacy of design history, and think deeply about the
links between the designs, styles, movements, events and people in
their timeline. The task produced a variety of responses, from websites
and electronic presentations to large paper timelines, scrolls and 3D
models. These have been admired by peers and used for end of year
shows and permanent displays. Questionnaires were issued to students
to gain feedback about the assessment. Students stated that the visual
nature of the assignment helped them to understand how different
aspects of design history related to each other, assisted with retaining
the information, and that it was more interesting and fun than a report or
an exam. This paper explores the theories behind and the benefits of
using such methods of assessment for design history courses.

Keywords
design education, design history, visualisation, visual literacy,
constructivism

Introduction
This paper explores an assessment task which involved creating a
timeline for industrial design history. This task has been implemented in
a unit called Industrial Design History, Theory and Criticism for the past
three years. The unit has been taught over a 12 week semester within
the third year of a four-year undergraduate Bachelor of Design (Industrial
Design). It comprises 6 weeks of lectures on design history, supported
by set readings and tutorials. This is followed by 6 weeks on design
criticism based on a framework I have been using for more than a
decade (Blackler, 2001). The three assignments are the timeline (worth
30%), a group criticism project (30%) and two discussion papers based
on the set readings that accompany the history lectures (40%) (Blackler,
2013). This paper will focus on the timeline assignment and how it has
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worked to strengthen students’ understanding of industrial design
history.
When teaching design history I have found that it is necessary to
develop some appropriate way of supporting and assessing learning of
the facts and figures involved. One may argue that learning facts and
figures should not be a part of design history education, preferring
instead, as Crotty and Roberts (2009) suggested, to teach the why
rather than the what. However, I believe it is not possible for students to
discuss and criticise designs, designers and other aspects of design
history if they do not have a good idea of what was designed,
approximately when and by whom. In the past when we asked a sample
of 198 first year students whether they had previously studied any kind
of history at high school, college or university, only 37% said they had
(Sim and Blackler, 2007). By the time they reach this third year unit then,
the majority have only studied history in one multi-disciplinary first year
unit; Introducing Design History (Sim and Blackler, 2007). Since the
basic content of industrial design history is not covered in any curriculum
prior to my unit, it falls to me to give them this knowledge, upon which
they can build to develop an understanding of the whys behind the facts,
and also an ability to criticise design.
I argue that a chronological approach for this type of foundational
understanding is the most effective as it is already familiar to students
and forms a known structure for them to build on. Where they go from
there in terms of the design of the timeline, how effectively it shows links
between entries and how flexible it is to navigate in non-chronological
ways is up to the students. Crotty and Roberts (2009) also conceded
that understanding key points in history through a chronological narrative
can help students to see the broader temporal framework and to
understand change over time. When trying to grasp the development of
a discipline, this would seem to be essential.

Theoretical Framework
I developed this assignment to replace a multiple choice exam that I had
run in this unit and a previous similar unit. The objectives of the exam
were to get students to; 1) thoroughly digest the lecture content from 6
weeks of industrial design history lectures, and 2) retain the information
for the long term in order to form a base of design knowledge that they
could access during their careers. However, I found that even by the
next year they had forgotten much of the information, and also the exam
was not a very effective way of helping them to recognise and
understand images related to design history, which could build their
visual literacy. Exams are also unpopular with students, and in my units
there was generally a low average grade. Setting a personal essay or
research project assignment tends to lead to students learning only
about a very specific topic. Therefore, I replaced the design history exam
with a timeline exercise.
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On top of the two exam objectives, the timeline assignment had the
additional objectives of 1) helping students to relate various events,
people and designs to each other and understand the causal links
between them, 2) allowing them to work with their strengths by
encouraging use of visual thinking, and 3) strengthening their visual
literacy. This is not a research assignment - all images and dates that
are required are provided through the lecture notes and slides, and
students have to design a graphical timeline (in any format) that shows
the development of industrial design history through the 18th, 19th and
20th centuries. This involves including at least 200 events, designs and
movements and somehow showing the relationships between them. In
2012 and 2013, a starter file was provided in Excel with a list of dates
and events. Despite this, it was made clear that the timeline was to go
beyond this. The exercise requires thorough reading of the lecture notes
and perusal of images provided, which is the kind of activity required
when revising for an exam. However, it is intended to go further than the
exam in helping students to think more deeply about links between
people, things and events, to visualise 300 years of design history and
so build better visual literacy, and have a record to keep for their future
reference. This section explores the theoretical framework used to
develop an assignment that would facilitate all these things.

Deep Learning
A deep approach to learning involves theorising, applying and relating,
not simply memorising and note-taking, which are surface levels of
engagement (Biggs, 2003). Ramsden (2003) explained that all students
are capable of both deep and surface approaches, and which one they
use is dependent on the task they are undertaking. The timeline
encourages deep learning in three ways. Firstly, it is more engaging than
exam revision or essay writing, which is likely to encourage a deep
approach (Ramsden, 2003). Secondly, the assignment forces students
to go through all the lecture notes and accompanying images to find
appropriate facts, dates, events and images to put into the timeline. This
encourages comprehension. It does not allow for skimming as it requires
thorough coverage of the lecture content. Thirdly, it requires them to
make links between events, people, movements and styles and
therefore fosters true understanding and empathy.

Constructive Alignment
For deep approaches the students typically need to be more active in
their learning. Biggs (2003) therefore recommends using “constructive
alignment” to ensure more students adopt a deep approach. All
components in the teaching and learning system need to be aligned.
These include lecturers, students, the curriculum, teaching methods,
assessment procedures, climate created through interactions, and
institutional climate. Particularly important are curriculum, teaching
methods, and assessment procedures. When there is alignment
between what we want, how we teach and how we assess, teaching is
likely to be more effective. The curriculum is stated in clear objectives,
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teaching methods are chosen to realise those objectives and
assessment tasks address what the objectives state the students should
be learning (Biggs, 2003).
Criterion Referenced Assessment (CRA) can help to achieve the
alignment between objectives and assessment, but Biggs (2003) stated
that teaching methods must also be appropriate to the subject matter.
This is where constructivism comes in. According to the constructivist
approach, the activity students undertake in order to construct their
learning is fundamental in ensuring effective outcomes (Biggs, 2003;
Reeves and Reeves, 2012; Stewart, 2012). The acquisition of
information does not change the students’ world view, but the way they
structure that information and think with it does. This is conceptual
change. Meaning is created by the learner through this process and so
constructivism focuses on the nature of the learning activities that
students undertake.
Therefore, Biggs’ called his whole system constructive alignment, as it is
based on the twin principles of constructivism in learning and alignment
in teaching. Constructive alignment means using constructivist theory to
help decide what teaching methods to use and then aligning all aspects
of the teaching, which Biggs claimed would lead to a greater likelihood of
students engaging in appropriate learning activities, constructing their
knowledge their own way.
I developed the timeline assignment as I saw it as the most appropriate
and engaging way to align the learning objectives, the lecture content
and the assessment task to make sure that what students were learning
was what I intended them to learn. The activity required for this
assignment is very thorough and active. Arranging facts, designs, people
and events into a chronological structure of their own design allows
students to construct their own understanding and meaning. It also
allows them to use a structure they already understand – that of
chronological time – to build from to construct their understanding, which
aligns even more closely with constructivism (Reeves and Reeves,
2012). Reading notes and listening to lectures cannot all do this for
them – it is the active part of the learning that allows students to create
their own knowledge. The hope is that this will also help them to retain
the knowledge as they have constructed a structure to contain it. Several
studies have suggested that using constructivism helps to aid retention
due to the active nature of learning (Stewart, 2012).
Learning objectives for the unit state students should:
1. have a broad understanding of the role of design within the recent
history of human civilisation
2. understand, recognise and identify the various historical styles
applicable to Industrial Design
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3. be able to analyse and discuss the interrelationship between design,
technology and society
4. have the ability to think critically about design and designs
5. have the ability to write and verbally communicate an argument or
critique
6. have an understanding of relevant design theory and discourse
The design history lectures cover objectives 1, 2, 3 and 6. The timeline
addresses objectives 1, 2 and 3, allowing students to convert knowledge
from the history lectures into their own format for maximum
understanding. Objectives 5 and 6 are covered by the discussion
papers, and 4 and 5 by the criticism project. The timeline assignment
was designed to be aligned with the lecture content and associated
resources provided on the Blackboard online learning management
system, as well as with the CRA sheet used for assessment.

Visual Literacy
In generic terms, visual literacy is defined as the ability to read and
comprehend visuals and also to generate understandable visuals. It has
also been defined as the ability to construct meaning from visuals
(Rourke, 2008). Visual literacy in the context of art and design history
education involves the development of familiarity with the tradition and
technology of visual representation. Students need to develop skills in
decoding qualitative semantics and syntaxes. This aids them in learning
to appreciate and critique art and design (Rourke, 2007). To put it
another way, it is an understanding of the visual code that is being used
and how that relates to the purpose or function of the work of art
(Cunliffe, 1992). Rourke (2007, 2008) recommends longer viewing times
of relevant images, simple lecture presentations and the use of
comprehension and categorisation of examples to assist students in
developing visual literacy of design history.
The timeline was designed to assist students in developing design
history visual literacy by requiring use of the provided examples of
designs and styles, thus forcing students to re-view all these images.
This means that viewing time is increased, as recommended by Rourke
(2007). Comprehension of visuals is encouraged through the creation of
a visual overview of three centuries and through students making links
between artefacts, events, designers, etc, with similar styles or visual
characteristics. Also, the act of categorising and placing the images into
the timeline in the correct place helps students to consider and
understand how and why they fit within a context (e.g. place, Movement,
style, designer, time period).

Visual Thinking
There is a body of research around the idea of “graphicacy” as an
important component of literacy (Cross, 1984), increasing calls for it to
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be applied in education at various levels and to benefit various
disciplines and learning styles (e.g. Anning, 1997), and an understanding
or assumption by many authors that designers are visual thinkers
(Cross, 1984; Do and Gross, 2001; Goldschmidt, 1994; Purcell and
Gero, 1998; Schon and Wiggins, 1992). Designers have a high level of
interaction with their own sketches (Menezes and Lawson, 2006) and
use them as a way of thinking (Soygenis, Soygenis, and Erktin, 2010) in
order to construct meaning (Schon and Wiggins, 1992), as shown by
studies which have analysed design processes through sketches and
verbal protocols (Goldschmidt, 1994; Purcell and Gero, 1998; Schon and
Wiggins, 1992). However, there is surprisingly little literature on how
designers may benefit from using visual methods for any activity other
than designing, or how educators can exploit their visual thinking skills to
help them absorb other important knowledge (e.g. materials and
manufacturing, technology, design history and theory). This was
therefore an ideal opportunity to try and exploit students’ preferred
learning style in strengthening their learning in a theoretical subject.
The timeline takes advantage of the visualisation skills and visual
thinking style of many design students because it is in a graphical
format. This means that students can work with their strengths in
understanding complex and sometimes dull information such as dates,
names and facts. It allows students to see design history visually,
according to a format of their own choosing, and get an understanding of
how things link together by viewing them juxtaposed in a chronological
format. Poracsky, et al. (1999) stated that since graphic images can
illustrate patterns, they can allow connections to be captured, recognised
and analysed. When done well this assignment assists students in
literally seeing causal links between events, designs, designers, styles
and movements. Fleming (2001) found a higher student performance in
courses where learning activities matched students’ learning style.
However, we should not simply assume that all design students are
visual thinkers (Claxton and Murrell, 1987) and so this unit had three
assignments, each with a different focus and encompassing visual,
verbal and kinaesthetic learning styles.
This section has shown that the assignment was carefully designed to
maximise learning, understanding and retention of design history. The
next sections will showcase examples of the work and discuss the
feedback provided by the students.

Examples of Student Work
The timeline assignment has produced a variety of responses over the
past three years, from websites and electronic presentations to large
paper timelines, scrolls and 3D models (Figures 1-11).

6
1249

Figure 1: Overview of a paper timeline covering three centuries.
Clour coding has been used to categorise and link the entries.

Figure 2: A timeline presented on the website tiki-toki.com (overview
mode) Links and categorisation are generally shown using colour
codes on this program.

Figure 3: A tiki-toki timeline showing detail of one entry.
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Figure 4: Timeline designed using a snakes and ladders framework.
The snakes and ladders were used to illustrate links.

Figure 5: A very large 3D timeline which used pins and thread to
create links between entries.

Figure 6: Detailed 3D timeline organised by decades with colo ur
coding to show categories. An excellent assignment with a lot of
information provided for each entry on the reverse of the cards.
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Figure 7: A spiral design which succeeded in communicating the
depth of time passing, and used colour coding for categor ies, but did
not make the most of the spiral format in making links across time.

Figure 8: Section of a paper scroll which showed wars in a unique
and very graphic way. Red solid and dotted lines were also used to
show various links.
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Figure 9: A folding timeline mounted on plywood.

Figure 10: A 3D timeline built on a metal frame. Three categories
are juxtaposed to show interaction between the categories.
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Figure 11: A lampshade timeline using a 3D spiral to convey time
passing. Richness of design history comes across through the thick
and crowded nature of the spiral layers, which use colour coding to
categorise entries and have a papier-mache finish.

Assessing the Assessment
Timelines from this unit have been admired at discipline reviews and
used for end of year shows and permanent displays. Peer reviews have
suggested that this is seen as an innovative assessment which is far
superior to an exam format. In 2012 and 2013, a survey was issued to
students to gain feedback about the assessment. In 2012 there were 40
questionnaires completed in a class of 53, in 2012 27 in a class of 43.
Using a Lickert scale, students were asked to rate the assignment from 1
(not at all informative/engaging) to 5 (very informative/engaging).
Feedback was very positive (Table 1).
2012
Informative
Engaging
2013
Informative
Engaging

Mean Score
4.4
3.9
4.1
3.7

Table 1: Student ratings of the timeline assignment
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Students were also asked an open-ended question; “Do you feel the
timeline assessment is useful in helping you to understand and retain an
overview of industrial design history. Why?” 34 students in 2012 and 20
students in 2013 responded to this question (examples in Table 2).
Code
Uses visual
thinking
Understanding
links and
relationships

Allows an
overview to be
developed
Time consuming
Research
developed
understanding
Retention of
history facts
Weighting of
marks
Constructing
timeline
themselves led to
improved learning
Understanding
lecture content
Better than
exam/report

Future reference
tool
Helps but painful

Sample responses
...because we are design students –
visuals are always best when it
comes to understanding something.
Using the linking … made it a lot
more fun and engaging.
…provides a further understanding of
how the designs are connected
together.
It provided a bigger picture of the
historical story.

Orientation
positive

Tally
12

positive

11

positive

11

I grossly miscalculated how long it
would take.
Because once I was on a topic I liked
I went and researched it further.

negative

10

positive

8

Heaps of fun...great, I remember so
much more general information
about industrial design history.
Amount of time/effort in making it
does not reflect its weighting.
Makes you understand because
you’re involved.
Yes, cause I had to organise the
timeline myself.
Having to make the timeline
reinforced the lecture content.
an interesting assignment compared
with a report.
I learnt a lot more than I would have
studying for an exam.
It is something we can go back and
look at on the future.
Yes however painful it is searching
for dates it does help.

positive

8

negative

6

positive

3

positive

3

positive

3

positive

3

negative

3

Table 2: Results of coding open-ended responses from questionnaire 1
Coding was applied to the open-ended responses to determine which
issues students most commented on in relation to the timeline
assignment, and also to understand the proportion of positive and
negatively orientated responses. All 54 comments from both cohorts
were coded. Codes were developed out of the comments themselves
rather than set a-priori. All applicable codes were applied to each
comment, so that the total number of coded responses is more than 54.
It should be noted that students were told that this exercise was
developed to replace an exam, but had not been made aware of the
pedagogical theory behind it (eg visual thinking, deep learning,
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contructivism). However, the issues of understanding and retention and
the word overview were mentioned in the open-ended question itself.
Results are shown in Table 2.
Responses were largely positively orientated, with 63 positive codes
compared to 19 negative ones. The majority of negative responses
related to the time consuming nature of the task, which in my experience
is to be expected from any student feedback on any task. The next most
common was to do with weighting of marks in relation to time taken to do
the task. This has now been addressed and weighting adjusted for this
task, up to 40% for 2014 from 30% in 2012 and 2013.
Positive responses addressed the main objectives I had for the task,
such as using visual thinking, understanding links and relationships and
retention of content, including using timeline as a future reference tool.
However, some new issues emerged. For example, developing an
overview of the 300 year period seems to be important to students. From
some of the comments there is a suggestion that this is linked to visual
thinking as the overview is a visual one, but not all the comments state
this so the factors were coded separately. Also some commented that
doing research helped them to understand the content. The task was not
set as a research task as all the required information was in the lecture
notes and slides plus the starter file. However, some students also did
extra research to find and include different resources in their timelines.
The one important issue not thoroughly addressed in the comments and
mentioned by only three students was the activity of constructing their
own learning. This is an important aspect of constructive alignment and it
is disappointing that it has not come through more strongly. However, on
reflection, other comments relating to understanding links and getting an
overview of the whole period could flow from the experience of
constructing their own learning but not be consciously acknowledged by
students. Whether briefing students more thoroughly about the
pedagogy behind the task would be beneficial to their learning or not is
currently unknown, although it may have resulted in more mentions of
this issue in the responses. Talking about the pedagogical approach will
be expanded in 2014 as a trial to see whether or not students being
more aware of this actually helps their learning.
The 2012 and 2013 cohorts also completed an extra questionnaire at a
later date. This occurred around 6 months after the 2013 cohort
completed the timeline assessment, and 18 months after the 2012
cohort completed it. 34 students (17 from each cohort) rated how much
they felt they remembered of the Design History Content (from lectures
and tutorials) on a scale from 1 (nothing) to 5 (everything). They also
answered an open-ended question; “Looking back now, do you feel the
timeline assessment was useful in helping you to retain (remember) an
overview of industrial design history in the long term? Why?”
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The 2013 cohort mean rating was 2.9. For the 2012 cohort it was 3.3,
with an overall average of 3.1. This result indicates that students felt they
retained a degree of information closer to everything than nothing,
although there is no data from previous exam cohorts to compare.
Although this score is not as high as it could be it does suggest that
retention is occurring, especially when combined with the open-ended
responses.
23 responses to the open ended questions were coded by theme in the
same way as the previous responses. The themes show what aspects of
the assignment contributed to retention of information but since there
were no relevant negative comments the orientation was not coded.
Results are shown in Table 3. The largest category was the visual
overview – students commented that creating a visual timeline helped
them to remember the information. The issues of gaining an overview of
design history and using visual thinking were two of the most common
responses in the first questionnaire so it is clear that these issues remain
important for the students in the long term.
Code
Visual overview
Resource to
keep
Some but not all
retained
Research/new
content
Forced to review
content
Making links
Constructing
own structure

Sample responses
It helped me to map it all out.
It works well seeing the sequence of events in order.
I found it useful in the way it became a tangible
timeline, allowing me to go back and reference the
events. I have used it 3-4 times recently.
…I remember the general styles, practitioners and
eras, but cannot link them together very strongly
It introduced me to products and designs I normally
wouldn’t know of.
It made me go back to the lecture content…

Tally
8

…forces you to link historical happenings with the
evolution of industrial design
I remember a lot of facts and links between facts I
put in my timeline because it was a personal timeline

2

4

4
2
2

1

Table 3: Coding of open-ended responses from questionnaire 2
Another important factor in retention appears to be having a resource to
keep. Other issues raised in these comments include the fact that some
students felt they retained only some information. Most of these
commented that dates and details were not retained. The expectation I
had was that students would retain an overview of events and detail of
major designs and artefacts. It would appear that an overview is retained
even by those who do not remember the details. More investigation
would be required to test whether details of important designs,
movements, events or designers are being retained.
Marking criteria involved an equal weighting of completeness, accuracy,
and comprehension and presentation. Criterion referenced assessment
was used for this assignment and the top mark criteria stated that:
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Timeline is complete and includes all events, movements and
designs discussed in lectures and readings
All entries in timeline accurately placed and illustrated
Innovative timeline design which successfully shows links and is
attractive and usable
The level of student engagement with this timeline exercise has been
reflected in the marks, as the average mark was substantially higher
than those gained for exams in the past. The mean mark was 77% in
2012 and 76% in 2013.

Conclusion
The timeline assignment was designed to make the student learning
experience in design history deeper and richer by aligning it within the
teaching program and using a task based on constructivism. It appears
to have been a success from the point of view of student engagement,
quality of the learning experience, and marks achieved. It also appears
that students are retaining these facts. The existence of the finished
timeline that they can access when needed, along with the experience of
designing the timeline format and visually organising the entries, assists
with retention.
There is also evidence that increased understanding has occurred – the
students have had to relate designers, designs and styles and
movements, which should have assisted with the development of design
history visual literacy. In addition, appreciating the causal links between
historic events, artefacts and people involves a deeper understanding
than the previous multiple choice exam could assess. Students stated
that the visual nature of the assignment helped them to understand how
different aspects of design history related to each other, and also
assisted with retaining the information, and that it was more interesting
and fun than a report or an exam. I argue that this type of assessment
task has great potential for design history learning.
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Abstract
Perceptions of plagiarism and collusion in essays have occupied much research in academic
integrity. This project explores such perceptions in relation to both text-based assessments
such as essays and non-text-based assessment such as visual designs. The principal
research instrument was an Australia-wide survey of academics and students who use nontext-based assessments.
We find substantial differences between perceptions in the text and non-text environments.
With design assessments, participants are less likely to think that basing work on that of
another student, or using freely available material without referencing it, is plagiarism or
collusion; but they are more likely to think that discussing tasks with others or asking others
to improve their work is plagiarism/collusion. Some participants deemed particular practices
acceptable despite identifying them as plagiarism/collusion, and some regarded practices as
unacceptable despite not considering them to be plagiarism/collusion.
As well as substantial differences in perceptions of plagiarism/collusion between text and
non-text assessments, we find greater uncertainty regarding plagiarism and collusion in
design assessments. This suggests a need for clear definitions of plagiarism and collusion
for design assessments, and for universities to incorporate these definitions into their
academic integrity policies and to implement appropriate educational strategies for
academics and students.

Keywords
Plagiarism; collusion; academic integrity; visual design; visual plagiarism; non-text-based
assessment
There is a pervasive view that plagiarism is common and becoming more prevalent due to a
number of factors: the influence of the internet (Park, 2003; Gullifer & Tyson, 2010; Joyce,
2007; Yeo, 2007); the rapid expansion of higher education (Joyce, 2007; Garrett & Robinson,
2012); increased class sizes (Sheard & Dick, 2011); and commodification of education and
casualisation of the workforce (Atkins & Herfel, 2006). Moreover, the increased use of group
work blurs the boundaries between acceptable collaboration and unacceptable collusion
(Pickard, 2006).
Plagiarism and collusion are considered to undermine the value of education, to be
detrimental to the individual involved and to other students, and to potentially damage the
reputation of the institution and the degree (Atkins & Herfel, 2006; Baker et al., 2008; Brooks
& Ellis, 2005; Dick et al., 2003; McCabe & Pavela, 2004; Stappenbelt, 2012).
While there is an extensive body of literature on academic integrity issues in higher
education in relation to prose text, there is a dearth of literature dealing with non-text
assessments, particularly in the disciplines of visual art and design (Blythman et al., 2007;

1

1260

Porter, 2010; Robinson, 2012). This paper reports on research that has investigated the
perceptions of plagiarism and collusion among academics and students in visual design, in
relation both to essays and to design assessments.

Background to the research
Increased interest in cheating, including plagiarism and collusion, has generated extensive
research into the perceptions of students and academics in higher education. However, the
overwhelming emphasis of the current body of literature is on prose text, where the concepts
have been well defined and have been communicated through institutional policies designed
to prevent, detect, and deal with plagiarism and collusion. There is a smaller body of
literature relating to non-text-based assessments such as computer code, but very little
relating to visual design (Blythman et al., 2007; Robinson, 2012; Porter 2000). This section
briefly reviews the results of previous research relating to perceptions of plagiarism and
collusion in relation to text-based assessments such as essays and to visual design
assessments.
A continuing theme in the literature is that students have a poor understanding of plagiarism.
Students are generally found to understand more extreme examples of plagiarism but lack
the skills to discriminate with less clear-cut plagiarism scenarios (Marshall & Garry, 2005;
Gullifer & Tyson, 2010; McCabe, 2005; Gynnild & Gotschalk , 2008; Curtis & Popal, 2011;
Forster, 2010). Some studies have found that a majority of students thought collusion was
an acceptable practice (Owunwanne et al., 2010; Baker et al., 2008), while other studies
found that only a minority viewed collusion as serious cheating (Gynnild & Gotschalk, 2008;
McCabe, 2005). Similarly, the majority of students surveyed in numerous studies did not
consider the resubmission of work previously submitted elsewhere to be plagiarism (Curtis &
Popal, 2011; Owunwanne et al., 2010; Marshall & Garry, 2005; Forster, 2010)
Some studies suggest that academics also struggle to recognise plagiarism in particular
circumstances (Foltýnek et al, 2013), although there is general agreement that academics
have a more consistent and stricter interpretation of what constitutes acceptable academic
behaviour, and view breaches of academic integrity more seriously than do students
(Gynnild & Gotschalk, 2008; Brimble and Stevenson-Clarke, 2005; Park, 2003; Gururajin &
Roberts, 2005; McCabe, 2005; Foltýnek et al., 2013).
While a number of authors have acknowledged the need for discipline-specific standards
(Gullifer & Tyson, 2010; Lampert, 2004; Marshall & Garry 2005; Yeo, 2007), this issue has
not as yet been extensively explored. The different nature of assessments completed by art
and design students brings into question whether academics and students in these
disciplines regard practices such as reusing the work of others in the same way as those
who use text-based assessments (Simon et al., 2013).
Plagiarism is frequently viewed as less of an issue in the visual arts since the nature of the
work itself generates a subjective desire for originality (Economou, 2011; Blythman et al.,
2007; Garrett & Robinson, 2012), thus providing the objective conditions for minimising
plagiarism (Blythman et al., 2007). Blythman et al. (2007) explain that even where students
base their work on existing works, they develop the work into their own. Furthermore, in
contrast to the situation with text, the process of development involves various stages that
are typically monitored by academics, thereby minimising opportunities for plagiarism and
enabling any concerns to be addressed as they arise (Blythman et al., 2007; Garrett &
Robinson, 2012).
Despite this optimism, visual design assessment gives rise to a number of salient issues: the
difficulty of defining plagiarism and thus the increased complexity involved in educating
students in referencing and copyright issues (Porter, 2010); the lack of citation guidelines
(Huffman, 2010; Robinson, 2012); the ease with which images may be copied from the
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internet and manipulated (Shaughnessy, 2004; Porter 2010; Berman, 2010; Economou,
2011); and the difficulty of detecting plagiarism given the rudimentary nature of visual
detection tools (Garrett & Robinson, 2012; Porter, 2010).
There is little research pertaining to the perceptions of academics and students regarding
plagiarism and collusion in visual design. There are a number of reasons why defining
plagiarism in relation to visual design is less clear-cut than is the case for text. First, the
artistic traditions of collage, appropriation, referencing and homage blur the boundaries
(Blythman et al, 2007; Garrett & Robinson, 2012; Porter, 2010; Robinson, 2012) so that it
becomes difficult to ‘distinguish between copying and appropriation; between respectful
homage and infringement of copyright’ (Shaughnessy, 2004: 12). Second, there is the
tradition of copying as an integral component of learning and honing technique (Blythman et
al, 2007; Garrett & Robinson, 2012; Robinson, 2012; Walker, 2009; Porter, 2010). As a
consequence, acceptable practices vary according to the specific requirements of each
assignment and ‘the boundaries set will probably vary with the stage/year of the course and,
by implication, the publicity that the work might receive’ (Porter, 2010: 11).
Recent research in the UK has explored the issue of visual plagiarism using an online survey
of creative arts academics from UK universities (Garrett & Robinson, 2012). The research
confirms the differences between the creative arts and text situations, with academics
pointing to the increased complexity in defining plagiarism in the visual arts due to the
incongruence between the concept of originality and the artistic traditions mentioned
previously.
The survey asked respondents whether they had encountered student work that they
thought had been plagiarised, and how frequently they had encountered academic integrity
issues with student work. While participants expressed the view that plagiarism was
relatively rare in visual assessments, 6% indicated that they encountered it frequently. In
written submissions, on the other hand, 42% of participants felt that visual images were
frequently not referenced properly; and in relation to presentations, 46% felt the same thing.
The attitudes of academics were noted as a barrier to dealing with plagiarism, with some
participants stating that their colleagues did not take visual plagiarism seriously, and some
pointing to poor standards such as not referencing visual images used in teaching (Garrett &
Robinson, 2012).
A greater awareness of perceptions is necessary before we can begin the process of
codifying acceptable practices, enabling the development of comprehensive academic
integrity policies that incorporate non-text-based assessments, and then the development of
effective educational tools to impart this knowledge to students. The research reported here
enhances awareness of perceptions of plagiarism/collusion and of the acceptability of
particular practices. By identifying some of the grey areas acknowledged in the literature, the
findings will contribute to the debate on establishing boundaries of acceptability and
developing policies and guidelines for design assessments. With this purpose in mind, this
paper aims to answer the following research questions:
How do academics and students perceive plagiarism and collusion in regard to
essays and to visual design assessment items?
Are there differences between the perceptions of students and academics?
Are there differences between the perceptions of each group between essays and
visual designs?
Are there differences between perceptions of plagiarism/collusion and acceptability?
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Method
The research employed an Australia-wide online survey to gain insights into the perceptions
of academic integrity of academics and students who use non-text-based assessments in
areas such as computing and design.
The survey was preceded by a small number of focus groups, of which the main intention
was to clarify the questions to be asked in the survey. Focus group participants emphasised
that plagiarism and collusion are more difficult to define in the visual arts, and that the
boundaries between acceptable and unacceptable practices are more blurred than with text.
This was attributed primarily to the artistic traditions of homage, appropriation, referencing
and assemblage as well as practices such as developing technical skills through copying
other artists. A further complication is the lack of clear referencing techniques that would
enable references to be located near the quote or the ideas, as can be done with prose text.
While references in visual designs may be included in notes, this is not generally visible to
those viewing the work, who might therefore be led to think that the work is the product of
the artist’s original ideas.
The major focus of discussion was on plagiarism; collusion was seen as much less of a
problem because students guard their ideas in order to demonstrate originality.
Following the focus groups, the project team developed the questions for the online survey,
informed both by the focus group findings and by other surveys reported in the literature.
The first section of the survey dealt with academic integrity issues in relation to text-based
assessments such as essays. The next section explored similar issues in relation to nontext-based assessments. The third section explored academic integrity policies and how
breaches of academic integrity are detected and dealt with, and the final section collected
basic demographic information. The remainder of this paper presents an analysis of the
survey responses from design academics and students in relation to their perceptions of
plagiarism and collusion.
The survey presented fourteen specific scenarios relating to essays and similar scenarios for
visual design, and asked respondents to indicate whether the scenarios constituted
plagiarism or collusion and also whether they were acceptable practices (see Figure 1). Both
the plagiarism/collusion question and the acceptability question were answered on a threepoint scale: no, unsure, yes. The survey did not define text-based assessments such as
essays, or non-text-based assessments such as visual designs, or the differences between
the two, leaving the survey participants to respond according to their own understandings of
these items. Further, while the survey gave reasonably clear definitions of plagiarism and
collusion, it did not ask respondents to distinguish between the two, asking instead whether
or not each scenario represented ‘plagiarism or collusion’.
The survey was conducted online between July and September 2013, and academics at all
Australian universities were asked to invite their colleagues and students to complete it. By
way of encouragement, participants could enter a draw to win one of four iPads or
comparably priced devices. The survey attracted participants from all Australian universities,
though the spread was by no means even and probably reflected the enthusiasm with which
the survey was presented at different institutions. A total of 1315 responses were received,
with a final sample of 990 after eliminating inappropriate and incomplete responses. The
sample consisted of a computing and a design cohort, and this paper reports the results for
the 117 design academics and 317 design students who responded to the survey.
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Essay Scenarios

Design Scenarios

1

Copying or paraphrasing the words of others and
fully referencing them.

2

Copying or paraphrasing the words of others and
not fully referencing them.

Basing a design on images that are freely
available from some source, such as the web, and
referencing the sources.
Basing a design on images that are freely
available, without referencing the sources.

3

Purchasing an essay from the internet and
submitting it as one’s own work.

Purchasing images produced by others to
incorporate into one’s own designs.

4

Paying another person to write the essay and
submitting it as one’s own.

Paying another person to create the design and
submitting it as one’s own work.

5

Basing one’s essay largely on an essay that one
wrote and submitted for a previous course, without
acknowledging this.
Posting one’s essay to an online forum and asking
for feedback on it.

Basing one’s design largely on a design that one
created and submitted for a previous course,
without acknowledging this.
Posting one’s design to an online forum and
asking for feedback on it.

Incorporating the work of another student without
their permission.
Borrowing another student’s essay and rewriting it
in one’s own words.

Incorporating the work of another student without
their permission.
Borrowing another student’s design and changing
it so that it looks quite different.

9

Borrowing an early draft of another student’s essay
and developing it into one’s own.

Borrowing an early draft of another student’s work
and developing it into one’s own.

10

Discussing with another student how to approach
an essay and what literature to read, then
researching and writing the essay independently.

Discussing with another student how to approach
a design and what techniques to use, then
completing the design independently.

11

Discussing the detail of one’s essay with another
student while working on it.

Discussing the detail of one’s work with another
student while working on it.

12

Showing one’s essay to another student and asking
them for advice on how to improve it.

Showing one’s design to a friend and asking them
for advice on how to improve it.

13

Giving one’s completed essay to another student
and asking them to improve it.

Asking another student to take one’s work and
improve it.

14

Completing an essay and then expanding it to
include an issue that one found out about by
reading another student’s essay.

Completing an assessment and then adding
features that one noticed when looking at another
student’s work.

6
7
8

Fig. 1. Scenarios used in the survey

Survey results
It is not possible to present all of the findings from the survey in this paper, so we shall focus
on the findings that we found most interesting.

Practices considered to be plagiarism or collusion
There was good agreement between students and academics in their assessment of
whether particular scenarios constituted plagiarism/collusion. Figure 2 shows the results for
scenarios that were considered by a majority of respondents to be plagiarism or collusion.
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Fig. 2. Practices that students and academics considered to be plagiarism or collusion
In relation to essays, some scenarios were perceived almost universally as
plagiarism/collusion (eg scenario 7, incorporating the work of another student without their
permission), while others were classified this way by a smaller majority (eg scenario 5, using
an essay that had been written and submitted for a previous assignment).
The results for the non-text scenarios largely mirror those for essays, although most
practices were identified as plagiarism or collusion by a smaller proportion of respondents (in
Figure 2, the Design bar on the right of a pair is generally lower than the Essays bar on the
left). The substantial difference between the essay and design perceptions for scenario 3 is
discussed later.

Practices not considered to be plagiarism or collusion
For most of the other scenarios, only about 10% of students and 5% of academics
considered them to be plagiarism or collusion. This includes, for example, showing
completed work to a friend and asking for advice on how to improve it (scenario 12), and
posting work to a forum and asking for feedback (scenario 6).

Fig. 3. Practices not considered to be plagiarism or collusion
For both essays and designs there was a statistically significant difference between the
perceptions of academics and students for scenario 11, with a higher proportion of students
agreeing that it was plagiarism/collusion to discuss the detail of the work while working on it.
Similarly, students were almost twice as likely as academics to consider that asking for
advice on how to improve a design was plagiarism/collusion (scenario 12). This finding is
contrary to previous research involving text, which has found that academics generally adopt
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stricter definitions of plagiarism and collusion than are held by students; and suggests that
students are overly cautious to ensure that they stay on the right side of a blurred distinction.

How much uncertainty was there?
In response to concerns with the level of plagiarism, Australian universities have
progressively introduced initiatives to educate students to understand plagiarism,
predominantly in relation to prose text. This has involved, for example, voluntary or
compulsory academic integrity modules. Given the abundance of education for text
situations compared with the dearth of information and education in relation to non-text
situations, we would expect that academics and students would be much more
accomplished at recognising plagiarism in essays than in visual designs.

Fig. 4. Proportions of students & academics who were unsure whether a scenario was
plagiarism/collusion
This view is not fully supported by the findings of this research (see Figure 4). Relatively high
proportions of academics and students were unsure whether some scenarios were
plagiarism/collusion, in the essay as well as the design contexts.
In relation to essays, for example, more than a third of both academics and students were
unsure whether it was plagiarism/collusion to post an essay to an online forum and ask for
feedback on it (scenario 6). For the design assessments there was a great level of
uncertainty, for example, about purchasing images to incorporate into one’s design (scenario
3).

Are perceptions different for essays and designs?
A central objective of this research is establishing whether there are differences in
perceptions of plagiarism and collusion between text-based assessments and non-textbased assessments. Figures 2 and 3 above show that different proportions of respondents
categorised scenarios as plagiarism/collusion depending on whether the scenarios related to
essay or designs. We used a McNemar-Bowker Test to determine whether differences in
answers to the essay and design scenarios, for plagiarism/collusion and for acceptability,
were statistically significant. Figure 5 reports the McNemar-Bowker Test statistic and
indicates statistically significant differences between design scenarios and the comparable
essay scenarios.
Each number in Figure 5 represents the magnitude of a difference between essay
perceptions and design assessment perceptions: the bigger the number, the greater the
difference. An asterisk with a number indicates that the difference is significant; that is, it is
unlikely to be due to chance alone. For example, the bottom left number, 21.4, tells us that
there was quite a big difference in the perceptions of academics about the acceptability of

7

1266

altering an essay after completion, and the acceptability of altering a design after completion,
to incorporate features noticed while looking at another student’s work. The asterisk tells us
that this difference is significant. By contrast, the 3.2 immediately above it tells us that
academics saw little difference between asking another student to improve a completed
essay and asking another student to improve a completed design, and that the difference
was not significant.
Academics
Scenario

Students

Acceptable

Plagiarism

Acceptable

Plagiarism

1. Copying and fully referencing

22.6*

12.8*

40.0*

16.1*

2. Copying and not fully referencing

10.0*

11.0*

22.0*

26.6*

3. Purchasing work from the internet

-

54.0*

137.0*

131.4*

4. Paying a person to do the work

-

3.6

1.5

1.9

4.8

6.0

9.0*

6.2

16.9*

5.0

14.6*

7.1

-

1.2

10.4*

1.4

21.3*

28.7*

36.8*

23.8*

9. Borrowing and reworking another student’s
work

5.8

2.3

1.4

4.5

10. Discussing the task then working alone

7.5*

6.7

17.3*

28.9*

11. Discussing the detail of the work in progress

3.7

0.3

2.3

4.6

12. Seeking advice from another student after
completing the work

3.2

3.7

0.9

5.8

13. Asking another student to improve completed
work

3.2

10.4*

13.9*

58.6*

21.4*

9.0*

25.2*

58.3*

5. Resubmitting work (Self-plagiarism)
6. Seeking help from online forums
7. Using another student’s work without
permission
8. Borrowing and changing another student’s work

14. Completing the assessment and adding
something from another student’s work

* Significant p<0.05

Fig. 5. McNemar-Bowker test statistics for differences between essay and design scenarios.
The blanks indicate where the statistic could not be calculated due to zero counts in some
cells.
Scenarios 1, 10, 13, and 14 were perceived as less acceptable and more likely to be
plagiarism/collusion in the design context than for essays. While the vast majority agreed
that scenarios 1 and 10 were acceptable and did not constitute plagiarism, participants were
still more likely to categorise these as unacceptable and as plagiarism/collusion in the design
context than in the essay context. Respondents were more likely to consider it unacceptable
to ask another student to improve their completed work (scenario 13) when the context
changed from essays to design. For example, of the 17% of academics who said this was
not plagiarism for essays, 32% thought it was plagiarism or collusion in a design context and
a further 42% were unsure.
Scenario 14 displayed a big difference between the essay and design contexts. For
example, more than half of the 33% of students who said this practice was acceptable for
essays changed their opinion for design, with 19% of these being unsure and 24% saying it
was not acceptable. Academics were more likely to categorise scenario 14 as plagiarism in
relation to design, with 27% of those who said it was not plagiarism in essays and 31% of
those who were unsure indicating that they thought it was plagiarism in design assessments.
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Conversely, scenarios 2, 3 and 8 were viewed as more acceptable and less likely to be
categorised as plagiarism in design assessments than in essays. Over 80% of both
academics and students thought that scenarios 2 and 8 were unacceptable and
plagiarism/collusion for essays, but somewhat lower proportions agreed in relation to design.
Scenario 3 was highly significant in all cases, with only around half of those who thought the
practice was unacceptable or was plagiarism for essays expressing the same opinion in
relation to design assessments. However, the scenarios in this pair are not as comparable
as in the other pairs, and therefore the results should be interpreted with caution. The essay
scenario refers to purchasing a completed essay from the web, whereas in the parallel
design scenario the purchased images are incorporated into the student’s design rather than
being presented as the final product.

Differences between what is perceived as plagiarism/collusion and
what is perceived as unacceptable
By asking respondents to rate both plagiarism/collusion and unacceptability for each
scenario, the survey provided an opportunity to determine whether participants thought that
some scenarios were plagiarism or collusion but still considered acceptable, or were
unacceptable despite not being perceived as plagiarism or collusion.
We used a McNemar-Bowker Test to determine for significant differences between
perceptions of plagiarism/collusion and perceptions of unacceptability. The results are
shown in Figure 6.
Essays
Scenario

Academics

Design

Students

Academics

Students

1. Copying and fully referencing

4.0

16.6*

6.9

2.2

2. Copying and not fully referencing

6.0

1.7

3.6

3.9

3. Purchasing work from the internet

-

15.0*

9.0*

13.2*

4. Paying a person to do the work

-

15.0*

6.8*

9.9*

25.1*

38.4*

19.2*

38.8*

5.0

2.1

3.8

7.9*

-

19.8*

3.3

7.5*

3.8

19.5*

11.7*

7.1

11.0*

16.5*

9.6*

5.1

10. Discussing the task then working alone

5.0

10.6*

4.3

24.8*

11. Discussing the detail of the work in progress

5.5

9.1*

10.0*

25.6*

12. Seeking advice from another student after
completing the work

44.6*

18.3*

3.9

36.0*

13. Asking another student to improve completed
work

16.0*

33.2*

12.1*

7.4

4.4

4.3

2.9

4.3

5. Resubmitting work (Self-plagiarism)
6. Seeking help from online forums
7. Using another student’s work without
permission
8. Borrowing and changing another student’s work
9. Borrowing and reworking another student’s
work

14. Completing the assessment and adding
something from another student’s work

* Significant p<0.05

Fig. 6. Comparison of plagiarism/collusion and acceptability. The blanks indicate where the
McNemar-Bowker test could not be calculated due to zero counts in some cells.
For both essays and design assessments, student respondents considered scenarios 11
and 12 to be plagiarism/collusion and yet to be acceptable. For scenario 11, of the 12% of
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students who thought discussing the detail of an essay in progress was plagiarism, 27%
identified it as acceptable. Similarly, for design assessments, of the 13% who thought it was
plagiarism, 30% said it was acceptable. Scenario 10 was similarly perceived, with 52% of
students who identified it as plagiarism still finding it acceptable.
There is more support for the converse position, scenarios that were not perceived as
plagiarism/collusion but were nevertheless considered to be unacceptable in an academic
environment – and with much greater differences. Student responses show this difference
for seven of the essay scenarios and one design scenario. Academic responses show the
difference for two essay-based scenarios and six design-based scenarios.
In relation to essays, both academics and students felt that scenarios 5 and 13 were
unacceptable but not plagiarism/collusion. For scenario 5, generally referred to as selfplagiarism, of the 17% of academics who said it was not plagiarism, two thirds said it was
unacceptable; and of the 22% of students who said it was not plagiarism, a third considered
it unacceptable. Student responses indicated the same perception about scenarios 3, 4, 7, 8,
and 9 in relation to essays.
In relation to design assessments, both students and academics felt that scenario 5 was not
plagiarism/collusion but was nevertheless unacceptable. Of those who indicated that this
scenario was not plagiarism/collusion, 73% of academics and 28% of students said it was
unacceptable. Academic responses indicated the same perception about scenarios 3, 4, 8, 9
and 13.
It is not clear whether these findings indicate confusion as to what constitutes
plagiarism/collusion, or whether respondents are clear that some practices constitute
misconduct but nevertheless consider them to be acceptable, and vice versa.

Conclusion
The academic integrity literature has focused on prose text when examining the perceptions
of students and academics into what constitutes cheating, plagiarism and collusion. In
contrast, this research investigates whether there are differences in perceptions of
plagiarism and collusion between text-based assessments such as essays and non-textbased assessments such as visual designs. The survey asked whether certain practices
constituted plagiarism or collusion and whether these practices were acceptable, thereby
providing further insights into the ethical judgements individuals make about their actions,
including possible reasons why students breach academic integrity rules and how
academics’ attitudes may influence their decisions to pursue breaches.
The results of the survey confirmed previous research findings relating to text-based
assessments that there is a general consensus on more extreme examples of
plagiarism/collusion but a high level of uncertainty regarding others. Practices that involved
little effort on the part of the student – such as copying without referencing, copying from
other students or purchasing work – were overwhelmingly categorised as plagiarism. On the
other hand, practices such as discussing aspects of the work with other students, while still
contributing substantial individual effort, were less likely to be thought of as
plagiarism/collusion.
We found a high level of agreement between academics and students in their assessments
of whether particular scenarios constituted plagiarism/collusion. The only significant
differences were for scenarios 11 and 12, with students more likely to consider these to be
plagiarism/collusion.
There were substantial differences between perceptions in the text and non-text environment.
In relation to design assessments as compared with essays, participants were more likely to
consider that discussing tasks with others or asking others to improve their work was
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plagiarism/collusion. The importance of originality in design may be responsible for the
stricter interpretation for these practices. Conversely, practices such as basing work on that
of another student or using freely available material without referencing were less likely to be
classified as plagiarism/collusion in design assessments than in essays.
In general, scenarios that were more or less likely to be considered plagiarism or collusion
were respectively less or more likely to be considered acceptable. However, there were
scenarios that participants found acceptable even though they categorised them as
plagiarism or collusion, and others that they found unacceptable even though they did not
view them as plagiarism/collusion.
The overwhelming message from this research is that there are substantial differences
between prose text and non-text assessments such as visual designs with regard to
perceptions of plagiarism and collusion. Future research could explore the reasons for these
differences, which may emanate both from real differences between the textual and nontextual contexts and from a lack of clarity and education in relation to design assessments.
The research also confirms findings from previous research that despite attempts to educate
students and academics in relation to text, there remains a high level of uncertainty as to
whether some practices breach academic integrity policies; and that there is therefore a
need for further and more effective education. The level of uncertainty is higher for design
assessments, where less effort appears to have gone into educating students and
academics about academic integrity. It is evident that there is a pressing need to develop
clear definitions of plagiarism and collusion as they pertain to design assessments.
Academic integrity policies need to be expanded to explicitly incorporate non-text-based
assessments, including clear and consistent definitions, effective educational resources, and
guidelines on detecting and dealing with breaches of academic integrity.
The world of professional design is beset by issues of copyright, intellectual property, and
related matters. If design academics are themselves unsure about various aspects of
academic integrity in the design disciplines, and are therefore unable to educate their
students about these matters, how can we expect those students to become professionals
with a clear idea of the issues and how to deal with them?
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An Evidence-Based Design approach for function,
usability, emotion, and pleasure in studio redesign.
Peter Scupelli, School of Design, Carnegie Mellon University.
Bruce Hanington, School of Design, Carnegie Mellon University.

Abstract
Studio-based design education is changing to include multidisciplinary design teams,
geographically distributed teams, information technology, and new work styles. In this
paper, we present the research findings from a graduate studio redesign using an
Evidence-Based Design approach with measures and outcomes for function, pleasure,
and the emotional needs of users. Located in a design school at a research university in
the United States, we conducted four types of pre- and post-occupancy measures:
observations, interviews, surveys, and diary studies. Six issues informed studio redesign:
Aesthetics, Acoustics, Collaboration, Faculty Interaction, Sociability, and Stewardship. We
transformed a single room design studio into four interconnected spaces: an area with
individual workspaces, collaborative spaces, a kitchen and social cafe area, and a
classroom with distance learning technology. Student satisfaction significantly improved in
the new studio according to survey results. Some participants’ open-ended survey
comments suggest that functional needs were met, but some pleasure-related and
emotional needs linked to habitation were problematic. Claiming of individual workspaces
and limited social norms were linked to mixed positive and negative responses on
aesthetics and acoustics. Collaborative and social spaces, where there is no expectation
of ownership, had uniformly positive results in both closed- and open-ended survey results.

Keywords
design studio education; learning environments; design research; Evidence-Based Design
Design studio education is rapidly changing to keep current with and push design practice.
Common trends include multidisciplinary teamwork, increased use of information technology, geographically distributed collaborations, and flexibility in work environments.
The design studio in universities is a physical place, a cultural place, and a social place.
Activities are characterized by five factors: co-location, learning-by-doing, continuous
access, integrative learning, and mimicking practice (Lawson & Dorst, 2009). A studiobased education ecological framework includes observable components, or “tools”, and
pedagogical approaches used to construct design knowledge (Brandt, Cennamo, Douglas,
Vernon, McGrath, & Reimer, 2011). The studio environment supports a learning-by-doing
pedagogy where guided instruction helps students acquire design knowledge and skills.
Design instructors rely on professional experience, awareness, and talent (e.g., Goldschmidt, Hochman, & Dafni, 2010).
Studio education has a three parts: studio pedagogy, social dynamics, and ideals and
expectations (Groat, & Ahrentzen, 1996). Studios are more than the design functions
supported, the research and design methodologies taught, and declared rules.
Interactions between studio dwellers, faculty, staff, and administration shape social
dynamics. Each person immersed in a studio culture brings his or her ideals, values, and
expectations. Furthermore, global student populations in studio environments require
cultural sensitivity.
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Studio critiques and conversations help students navigate the complexities of designing,
and the configuration of the studio where critiques occur in turn may influence interactions
and outcomes. Design critiques in studio education vary along three dimensions: from
number of people (one-on-one, small group, whole class), public/private, and
formal/informal (Oh, Ishizaki, Gross, & Yi-Luen Do, 2013).
Design and architecture schools are shifting from solely individual projects to team
projects (Koch, Schewennsen, Dutton, & Smith, 2002). Increasingly, design studio
environments need to support individual work and teamwork, through individual and
collaborative workspaces.
Universities are rethinking their design studios. For example, the d.school at Stanford
University chronicles their design space transformations in the book, Make Space
(Doorley & Witthoft, 2012). The Human-Computer Interaction Design program at Indiana
University created a new studio with a broad range of types of space, from limited
individual desks for doctoral students to collaborative workspaces and project rooms for
master’s students. Faculty offices and students are collocated to increase interaction
opportunities. The studio is also a departmental showcase (Callison, 2011).
Research of university studio redesign projects varies from the anecdotal to rigorous
studies. Evidence-Based Design (EBD) rigorously links credible evidence validated by
research and design decisions. EBD originated in healthcare facility design, as a method
to achieve excellence in medical staff and patient experience, including safety, the
reduction of medical errors, hospital acquired infection, and staff injuries (Ulrich, Zimring,
Zhu, DuBose, Choi, Quan, & Joseph, 2008). Increasingly, EBD is used in other domains
such as learning environments, retail space, and workplaces (Hamilton & Watkins, 2009).
Textbooks detail EBD approaches for elementary and secondary school learning
environments (Lippman, 2010; Hamilton & Watkins, 2009). One perceived limitation to
EBD is the focus on easily measurable functional outcomes.
While functionality and usability are critical in design studio environments, multiple factors
shape learning. Human factors researchers have argued that pleasure with products –
and by extension, environments – moves beyond mere usability (Green & Jordan, 2002).
Four types of pleasure benefits are linked to design: physio-pleasures, socio-pleasures,
psycho-pleasures, and ideo-pleasures (Jordan, 2000). Users derive physio-pleasures
through design qualities that alter user physiological states (e.g., calming colours that
reduce arousal). Socio-pleasures enable people to be more comfortable in their
relationships with others (e.g., feeling socially accepted). Psycho-pleasures are delivered
through design that makes unpleasant tasks easier by reducing frustration (e.g., online
one click shopping). Ideo-pleasures pertain to people’s moral values and personal
aspirations, and how people want to see themselves and want to be seen by others.
Studio experiences are coloured by emotional responses that operate on three levels:
visceral, behavioural, and reflective (Norman, 2004). Pleasure and emotional design are
linked in a holistic assessment of user experience (van Gorp & Adams, 2012). Visceral
design concerns appearances (e.g., colours, aesthetics), relates to physio-pleasures and
provides hedonic benefits. Behavioural design relates to effectiveness of use (e.g.,
functionality, usability), links to psycho-pleasures and relates to practical benefits.
Reflective design considers interpretation and understanding over time (e.g., experience,
personal story), concerns ideo-pleasures and socio-pleasures and relates to emotional
benefits.
In the sections that follow, we describe a redesign project for a studio that houses
graduate students in a university setting. The design studio was transformed through
renovation from a single room to a suite of connected spaces to better support the range
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of activities required of graduate students engaged in individual and collaborative team
work. First, we discuss the design strategy used in the redesign of the studio. Second, we
describe the research methods used to study the former graduate studio and the remodelled studio. Third, we present the results. Fourth, we discuss the research findings. Last,
we summarize the research presented in this paper.

Design Strategy
The studios before and after renovation house approximately 40 graduate students in twoyear design programs. To discover the main challenges presented by the pre-renovation
graduate design studio, we collected baseline measures using observations, interviews,
an online survey, and a diary study documenting where students did their work in and
outside of the studio. Six key findings from the pre-renovation research informed the
design of the new studio:
1. Aesthetics. Students rated furniture, paint colour, carpeting, and upkeep of the
studio very poorly. Students complained about the overall greyness of the studio,
unaesthetic quality of furniture, and the need for regular maintenance. Student
ratings relate to visceral-design and physio-pleasures.
2. Acoustics. Students identified conflict between individual work requiring quiet
concentration and teamwork demanding group discussion, in the shared, multifunction studio space. Student ratings relate to behavioural-design and psychopleasures.
3. Collaboration. Students were dissatisfied with the amount and quality of space
dedicated to collaborative activities, based on the needed balance of individual
and teamwork in graduate education. Student ratings relate to reflective design,
ideo-pleasures, and socio-pleasures.
4. Faculty Interactions. The studio housed both first and second year graduate
students engaged in course and thesis work. Most interaction with faculty
occurred in classrooms and faculty offices distributed throughout the school.
Limited faculty interactions likely relate to reflective design, ideo-pleasures, and
socio-pleasures.
5. Sociability. Students had limited space to congregate over food and socialize;
furthermore, teams often occupied the social space for non-social purposes.
Student ratings relate to reflective design, ideo-pleasures, and socio-pleasures.
6. Stewardship. Students lacked agency over their studio environment and
complained about studio conditions and upkeep. Lack of stewardship and agency
likely relates to reflective design, ideo-pleasures, and socio-pleasures
The new studio suite increased from 167m2 in a single room (figure 1) to a 400m2
suite formed by four interconnected spaces to support multiple work preferences:
an area with individual workspaces for 40 students, collaborative space with an
enclosed team room, a kitchen and social cafe area and a distance-learning
capable classroom (figures 2,3,4,5). Additional features included wall-to-wall
whiteboards, six 50-inch video monitors, dynamic screen-sharing technologies,
and teleconference abilities. Furnishings were specified through collaboration with
Steelcase learning environments.
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The following are key features of the studio redesign.
1. To ensure aesthetic appeal in the graduate studio an architecture and interior
design firm was hired to coordinate the space, furniture, and fixtures in a
collaborative design process with faculty members and staff from the school and
university. Most of the furniture in the studio was sourced from Steelcase.
2. To reduce acoustic interference, individual workspaces were separated from the
collaborative work areas. The studio floors were carpeted to reduce noise.
Acoustic ceiling materials were hung in the individual work areas and the
collaborative space.
3. The collaborative area was more than doubled to 85 m2 to include multiple types
of collaborative spaces, and an enclosed team room for video conferencing.
4. Increased contact between students and faculty in the studio was achieved by
connecting a 76m2 distance-learning capable classroom to the collaborative area
of the studio suite. A large glass garage door located between the classroom and
the collaborative area can flexibly transform the space from contiguous studio
space to secluded classroom.
5. The social area was significantly increased to 61m2, accommodating four tables,
four lounge chairs, a standing height bar with stools, dishwasher, espresso coffee
machine, full sized refrigerator, microwave, and toaster oven.
6. Student stewardship of the studio was encouraged through a rotation system of
self-assigned upkeep tasks such as vacuuming, use of the dishwasher, and
cleaning whiteboards, kitchen counters, and tables. A student representative was
asked to act as an intermediary to voice student concerns directly to the head of
the school and a student advisory committee.

Figure 1. Floorplans of old studio (left) and of the remodelled studio suite (right). In the
remodelled studio, the collaboration space and learning lab replaced the former one-room
studio. The laboratory and offices in the old configuration became a large room with desks
for individual work. The classroom across the hall from the old studio became the kitchen
and social area in the remodelled studio. Architectural and interior design by Edge Studio.
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Figure 2. Images from the old studio: (far left) individual desk area; (center left) kitchen
area; (center right) social space; (far right) teamwork area.

Figure 3. Panoramic 360° photograph of the graduate design studio before remodelling:
(left) team table; (center) view onto individual desks; (right) kitchen corner and social area.

Figure 4. Images from the remodelled studio: (far-left) individual desk area; (center-left)
kitchen area; (center-right) tables in social space; (far-right) team tables near classroom.

Figure 5. Panoramic 360° photograph of the remodelled graduate design: (left) view into
kitchen and social area; (center) view into classroom; (right) view into collaborative spaces.

Research Methods
We conducted four types of pre- and post-occupancy measures: online surveys, field
observations, interviews, and smartphone diary studies on preferred work locations. All
methods informed the redesign strategy; however, we focus here on the online survey, for
pre- and post-measure comparisons with supporting information from field observations.
While interviews and diary studies were generally informative, there was a large imbalance of participants pre- and post-renovation, providing limited data for comparison.
The online survey had 12 questions with 112 sub-questions with Likert scale responses,
and nine open-ended comment boxes. We conducted the survey twice, pre-renovation in
April 2012, and post-renovation in November 2012. Participants were solicited via email to
the graduate student mailing list. The questions described below are grouped according to
the six key themes for design: Aesthetics, Acoustics, Collaboration, Faculty Interaction,
Sociability, and Stewardship.
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1. Aesthetic measures included questions about satisfaction with individual and
collaborative spaces, asking for assessments of aesthetic appearance; colour and
quality of finishes (surfaces, walls, carpets); table surface quantity, quality, and
layout; file storage quantity; and chair.
2. Acoustic measures included questions about acoustic interference in both the
individual and collaborative work environments, asking for satisfaction ratings on
amount of noise from other people’s conversations, amount of background noise
(i.e. not speech), level of privacy, frequency of distractions from other people, and
distance between people.
3. Collaboration measures included questions about collaboration in both individual
workplaces and collaborative group spaces. Participants were first asked for
satisfaction ratings of the primary location for individual work in the graduate
design studio suite, including meeting space within individual work locations, and
space to accommodate work, materials, and visitors. Participants were then asked
how they would evaluate the following features of the graduate studio suite: tools
and technology in meeting areas, arrangement and furnishing of meeting areas,
and variety of places for collaborative work.
4. Faculty interaction with students was determined based on interviews prerenovation, and using field observations in the new studio. In the fall of 2012, the
classroom was not yet being used to teach, whereas in the spring semester of
2013 the classroom was being used for multiple classes. Observations were
collected four times each day on weekdays and on one day over the weekend
between September 2012 and April 2013.
5. Sociability measures were taken using the online survey, asking for evaluations of
the kitchen and social areas. We averaged the two questions since the social
areas and the eating area were a single space prior to remodelling.
6. Stewardship was assessed with one survey question pre- and post-occupancy,
asking for a rating of satisfaction on ability to alter the space.
We conducted an ANOVA comparison between the pre and post survey responses. While
no control group was available, there was no overlap between the pre and post renovation
groups in this study.
The field observations were conducted at four time points daily. Researchers noted where
people were in the studio on a schematic floor plan. The observations were tallied in a
spread sheet. Photographs of artefacts and student activities were taken and annotated in
a field notebook and then transcribed in a shared online document.

Results
In this section, we describe the results from the online survey and field observations. The
design of the new studio suite was very successful, with students rating the new studio
suite over all significantly better than the old one. Forty-three respondents completed the
survey, eighteen pre-renovation, and twenty-five post-renovation. All survey responses
are reported on a seven point Likert scale. We present results according to the six design
themes: Aesthetics, Acoustics, Collaboration, Faculty Interaction, Sociability, and
Stewardship.
Aesthetics. Aesthetic appearance and satisfaction with both the individual and
collaborative areas was significantly higher in the redesigned studio, including
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assessments of overall appearance, and satisfaction with colours, finishes, quality and
quantity of surfaces, file storage, and workstation chairs (see table 1).
We interpret open-ended survey responses to signify that the quality of the aesthetic
choices was appreciated overall; however, some students were dissatisfied with aspects
both before and after renovations, but for remarkably different reasons. For example,
comments on the old studio focused on the greyness and lack of aesthetic appeal:
“At the moment the walls, tables and floor are all grey. So even when we get stuff
tacked up here and there, the overwhelming feeling is grey grey grey.”
Whereas comments on the remodelled studio focused on the pristine condition of the new
space:
“So pristine, it's hard to feel totally comfortable. (Although that may be good for a
shared space.)”
“Not sure what I would actually do, but something to make it a bit more playful,
less dauntingly pristine.”
“Everything is white and sterile looking, any amount of "lived in" quality
dramatically takes away from the aesthetic. This is especially true in the kitchen.”
We interpret the survey questions to mean that the function, quality, and aesthetics of the
remodelled studio significantly improved after remodelling. The negative overtones of the
open-ended responses may indicate that some participants didn’t quite feel at ease in the
new studio.
Measure

DF

F

Sig.

Mean Pre

Mean Post

(a) Aesthetics

1,42

201.06

.0005

1.89
(SD .94)

6.04
(SD 0.94)

(b) Colour

1,42

64.23

.0005

2.16
(SD 1.64)

5.72
(SD 1.31)

(c) Quality finish

1,42

93.90

.0005

2.21
(SD 1.72)

6.12
(SD 1.31)

(d) Work surface

1,42

11.09

.002

3.74
(SD 1.91)

5.40
(SD 1.78)

(e) File

1,42

5.07

.03

3.95
(SD 2.37)

5.32
(SD 1.68)

(f) Chair

1,42

52.01

.0005

3.21
(SD 1.65)

6.12
(SD 1.01)

Table 1. Measures on aesthetics of environment and satisfaction with personal workplaces (n = 43: pre n = 18, post n = 25). Responses on a seven point Likert scale (1 =
very unsatisfied, 7 = very satisfied).
Acoustics survey measures suggest significant decreases in acoustic interference around
individual workstations and the studio in general, with significant increases in satisfaction
based on reduced interference from other people’s conversations and background noise,
frequency of distractions, distance between people, and privacy for conversations (see
table 2).
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Open-ended survey responses suggest that acoustic interference is still a concern for
some students. In the old studio acoustics were mentioned as problematic:
“The main complaint with the studio is that there is not enough quiet space to do
focused individual work like writing, reading or synthesis.”
In the remodelled studio, creating a quiet area separate from the collaborative areas for
individual work with sound absorbing ceiling treatments and carpet helped with acoustics.
However, establishing social rules about making noise in a quiet space continued to
present challenges.
“It is still a fight to find quiet space where I won't be disturbed. I wish there were
quiet chambers where I could lock myself into something or if there were a door
that I could close to indicate that I don't want to be disturbed. I do try to write and
read at my desk using my studio headphones but depending on who is around, I
will still get interrupted and asked questions. That's just the nature of being in a
social environment. There are no quiet rules in the back green-chair area. To get
real peace and quiet I still have to go home to work.”
The open-ended comments suggest that acoustics are comprised of both technical and
social issues.
Measure

DF

F

Sig

(a) Individual Noise Interference

1,42

5.02

.031

(b) Background Noise

1,42

13.66

.001

(c) Distractions

1,42

21.50

.0005

(d) Crowding

1,42

13.60

.001

(e) Conversation Privacy

1,42

19.42

.0005

Mean pre
2.94
(SD 1.89)
3.06
(SD 1.79)
2.44
(SD 1.46)
3.68
(SD 2.19)
2.63
(SD 1.57)

Mean post
4.16
(SD 1.65)
4.16
(SD 1.89)
4.56
(SD 1.5)
5.48
(SD 1.36)
4.64
(SD 1.44)

Table 2. Acoustic interference survey measures before and after remodelling n = 43 (pre n
= 18, post n = 25). Responses on a seven point Likert scale (1 = very unsatisfied, 7 = very
satisfied).
Collaboration measures indicated significantly higher student satisfaction in the
remodelled studio, including assessments of meeting space within individual work
locations, space to accommodate work, materials, and visitors around workstations, tools
and technology in meeting areas, quality, arrangement and furnishing of meeting areas,
and variety of places for collaborative work (see table 3).
Open-ended responses in the pre-survey suggested that some participants had concerns
with the collaborative spaces. In the old studio, students lamented the limited amount of
collaborative spaces.
“For a lot of the core classes, several groups are always meeting at once. It can
get crowded quickly, especially with the lack of counter space in the kitchen area.
Meetings often trickle into the social dining areas.”
The collaborative space in the remodelled space received praises.
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“I love the studio space. I particularly love the variety of seating and workspace
options - that is hugely important for me. The one issue I have is the lack of
standing workspaces. It's hard to work any way but seated.”
“The private room is extremely great for interviews and private conversations.”
In contrast to mixed positive and negative survey responses on aesthetics and acoustics,
the closed- and open-ended responses on collaborative spaces were uniformly positive.
Measure
(a) Individual meeting areas
(b) Accommodate self and visitors
(c) Collaboration tools and technology
(d) Arrangement meeting places
(e) Shared meeting areas
(f) Variety collaboration spaces

DF

F

Sig.

1,42

16.95

.0005

1,42

10.57

.002

1,42

109.53

.0005

1,42

76.50

.0005

1,42

74.78

.0005

1,42

165.99

.0005

Mean pre
3.11.
(SD 2.07)
3.68
(SD 2.08)
2.72
(SD 1.02)
3.35
(SD 1.53)
3.16
(SD 1.39)
2.95
(SD 1.04)

Mean post
5.32
(SD 1.49)
5.48
(SD 1.58)
6.27
(SD 1.15)
6.38
(SD .71)
6.16
(SD .91)
6.50
(SD .80)

Table 3. Collaborative meeting space survey measures before and after remodelling n =
43 (pre n = 18, post n = 25). Responses on a seven point Likert scale (1= very unsatisfied,
7= very satisfied).
Faculty interactions were limited in the studio prior to remodelling. Both graduate students
and faculty mentioned that faculty rarely entered the graduate studio room. Faculty
perceived the graduate studio as student territory and went there only if invited or
otherwise necessary. The new classroom integrated within the redesigned graduate
studio suite was commissioned for classes starting in the spring semester of 2013. On
average, faculty members represented 3% of the people counted in the remodelled studio.
On average, faculty members were counted in the studio in two of the four daily
observations.
Sociability. On average participants were significantly more satisfied with the social and
kitchen space going from 3.25 (SD 1.68) before remodelling to 6.83 (SD .28) after
remodelling [F(1,42) = 100.23, p= 0.0005].
Some of the open-ended survey responses before remodelling highlighted the main
concerns with the kitchen and social space.
“Kitchen does not have enough features. We need a larger refrigerator, and a
better dish-washing system. People get too lazy to wash dishes because the sink
is too small and it takes too much effort.”
After remodelling, some minor concerns remained with regard to kitchen details.
“I wish we had storage tubs for the shelves to hide the items on the shelves.
Maybe one for each student? If we bring our own in, they won't match the decor
and may still end up looking messy and low class.”
“I think there should be more "floor" in the kitchen to avoid hard (carpet) clean ups.”
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Stewardship and student agency on average significantly improved going from 2.94 (SD
1.47) before remodelling to 4.80 (SD 1.61) after remodelling [F(1,42) = 14.931, p= 0.0005].
While a significant the improvement, 4.8 on a seven-point scale falls between 4 “neutral”
and 5 “somewhat satisfied.” Some open-ended survey responses suggest that while
agency significantly improved in the remodelled studio, improvements are still necessary.
“Another frustration is that although there are changes we have asked for such as
different garbage cans for the kitchen, all the money has been spent. I don't
understand how this space is supposed to be a work in progress or a prototype to
iterate on when there is no money to make such changes.”
“It bothers me a bit that people don't erase their work on white boards and that we
are all doing our own chores by volunteering. It seems that there should be a
better system where we can all clean at the same time.”
“I would prefer if our seats in the studio changed every month or so. This would
give me a chance to talk to people I never get to talk to.”

Discussion
The data in this paper raises many questions about what the studio is in design education.
We discuss the main findings in terms of the established six design themes: Aesthetics,
Acoustics, Collaboration, Faculty Interaction, Sociability, and Stewardship.
Aesthetics. The old studio clearly was in need of repair, with deteriorated aesthetics and
limited functionality compared to the renovated design studio (Figures 1,2,3,4,5). Our
interpretation of the survey results is unequivocal in determining that the new studio is
significantly more satisfying from an aesthetic perspective. However, the survey results
are qualified by certain open-ended responses. The presence of both positive and
negative measures in the data suggests that on some levels the remodelling of the studio
significantly improved student satisfaction, and on others the renovated studio presented
aspects of discontent.
We speculate that the patterns observed replicate what philosopher Odo Marquard
termed a typical inversion of negativity. The solution to a problem is first perceived
positively, then with indifference, and finally the solution becomes a new problem
(Marquard, 1990). In this instance, the high quality of the remodelled studio is the solution
to the problems identified in the old studio, yet at the same time the high quality in the
remodelled studio becomes the problem of the new studio.
We had not anticipated that a high quality design solution could be both positive and at
the same time problematic for students. However, the differences between closed- and
open-ended survey comments suggest that there are multiple layers to the problem of
aesthetics as perceived by occupants. The contrasting opinions suggest individual
differences in visceral and physio-pleasure responses to colours and aesthetics.
Acoustics. As described earlier, the closed-ended survey revealed significant
improvement with respect to acoustic interference in the renovated studio, coupled with
negative comments in the open-ended questions on the same topic. The closed-ended
survey questions capture the functional improvements: individual work areas are separate
from group work areas, there are multiple places where groups can work, and the surface
area more than doubled for the same number of people. At the individual level, acoustics
relates to behavioural-design and psycho-pleasures.
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The negative comments in the open-ended survey questions suggest a lack of social rules
about how to interact with others in the quiet individual work areas. The tension around
acoustics may be evidence of a missing socio-pleasure. To solve the acoustics problem it
is not enough to install sound absorbent acoustic materials; social rules need to be
enacted by the studio occupants as well.
Collaboration. The collaborative space received positive marks on both the closed- and
open-ended survey results in the remodelled studio. Why is there no inversion for
collaborative space as there was for aesthetics and acoustics? One possible explanation
may be that collaborative work in a shared space is by its nature temporary. Students had
no expectation to inhabit the space and own it past the duration of the team meeting. As
such, perhaps students perceived collaborative space as a temporary space, and not as a
primary territory to inhabit for a long time (Brown, 1987). The collaboration spaces may
have supported reflective teamwork, delivered psycho-pleasures by making typically
unsupported team tasks less frustrating, and increased socio-pleasures by making team
members feel more comfortable in their relationships with others.
Faculty interactions. Two findings relate to faculty presence in the graduate studio. First,
we noted that faculty members were observed more frequently in the graduate studio after
the renovation in general meeting with students. Second, teaching classes in the
classroom connected to graduate studio was associated with the most faculty sightings.
Third, the kitchen and social space provided a public space for interactions with faculty.
Through design critiques faculty members question student work to increase reflection.
Increased interaction between faculty and students likely afforded (a) psycho-pleasures
on difficult design tasks by encouraging students and providing design tips, and (b) sociopleasures, derived from students and faculty working together on design projects.
Social space. Satisfaction with social space and the kitchen area was significantly
improved with studio remodelling, as suggested by closed-ended survey questions and
open-ended comments. The open-ended comments that are critical point out functional
problems and not issues of emotional response or ownership. We believe this is the case
because the kitchen and social spaces are perceived to be shared spaces. Sociability
likely increased opportunities for reflection, socio-pleasures (e.g., belonging), and ideopleasures (e.g., opportunities to be seen within a social group in a particular manner).
Stewardship. Students were encouraged to take ownership of the graduate design studio
suite as a group and to be responsible for the care of it. The closed-ended survey
questions and the open-ended comments suggest that there are several levels to student
agency in the studio suite. The closed-ended questions captured that students felt much
greater agency in the remodelled studio. Encouraging stewardship in the studio
environment provides opportunities for self-reflection and collective reflection on upkeep
and agency. Both ideo-pleasures (e.g., how one wants to be seen) and socio-pleasures
(e.g., belonging to a group) are likely linked to stewardship.
The open-ended comments indicate that the imposed rotation system for self-assigned
upkeep tasks such as vacuuming and cleaning whiteboards and kitchen counters was met
with resistance. Students expressed the desire to create their own system. Other
comments suggest that some students were confused as to the process and budget
available to make changes, and who can make aesthetic decisions in the studio. The
school should decide how much to encourage student studio self-organization, and how
much to guide processes for studio stewardship. Future work will examine alternatives of
how to encourage student agency and studio upkeep.
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The apparent contradictions between closed- and open-ended survey results require
multiple explanations. One explanation is that designed artefacts have multiple meanings
that go beyond aesthetics and functional features; for example, meanings attributed to
designer intent or user interpretations in context; solutions to human needs, business or
technical opportunities; and sensory user experiences, and emotional response (Gagliardi,
1992).
User research informed the graduate studio suite redesign. Perhaps, the studio system
designers addressed functional student needs but missed some deeper pleasure or
emotional needs. As inhabitants of a studio environment, design students are acutely
aware and are critical of its features. Behaviours are influenced both by functional
attributes of the studio environment and policy. Since there is a cyclical movement
through the studio with graduating students and new students entering each year, culture,
including social norms, needs to be first established and then communicated to new
members. The challenge to expected behaviours and gradual establishment of new social
norms in studio culture could arguably be presented as a case of second-order or doubleloop learning (Argyris & Schön, 1978).
Rhetoric offers other insights into designed artefacts. Rhetoric is defined as the available
means of persuasion for a dialogue between designed artefact and audience (Buchanan,
1995). Rhetorically, artefacts have their own logic (logos); engender emotional response
in the audience (pathos); and have their own character (ethos). The closed-ended survey
responses may indicate that from a students’ perspective the “logic” of the design studio
suite was successful from a functional and aesthetic perspective.
The “pathos” or emotional responses in the open-ended comments tell a different story.
From an emotional perspective the redesign aesthetics did not resonate with all students.
Some mentioned not feeling at ease, or being afraid to ruin the clean white space by
occupying and working in it.
From an “ethos” perspective, once something is designed it in turn designs the world (Fry,
2009). Acoustic interference in the studio is shaped by acoustic material qualities,
functional localization choices, social protocols, and noise sources. The acoustic ethos is
shaped by the interplay of such factors.

Conclusion
The pre and post occupancy measures delineate a complex story of how participant
needs in the studio environment are aesthetic, functional, emotional, behavioural, social,
and institutional. Clearly, to design studios researchers should consider these multiple
levels and their interactions. One limitation of the Evidence Based Design approach is the
focus on easily measurable functional needs. While closed-ended survey responses
indicated that students were significantly more satisfied with their new studio in functional
terms, open-ended survey comments suggested that pleasure-related and emotional
needs linked to habitation were problematic for some students. Moving forward, the
analysis of survey data will be triangulated with qualitative methods, including
observational studies, diaries and contextual tours, and attempts to parse out sub factors
in depth, such as identity, agency, and stewardship.
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Abstract
Many scholars in the design research field are involved in (post)-graduate design
education on the one hand, and some type of corporate education on the other. While
there is a growing body of knowledge on educating design students, there is a gap in this
research field with regard to the education of non-design professionals. This type of
education has become more important now it is increasingly recognized that design can
support innovation in businesses, so-called design led innovation. In this paper we focus
on educating Small and Medium-sized Enterprises (SMEs). We propose a learner-centred
approach to the development of education, which means that insights in the learners’
needs are used to develop programs on design-led innovation. To illustrate this approach
we present how the learning needs of SMEs were investigated through the qualitative
evaluation of a ‘Building Design Competency’ program. From this study can be concluded
that SMEs have specific emotional, social and cognitive characteristics that influence their
learning needs. These needs include trustworthy course providers and instructors, a
learning community of non-competing peers, customized stimulation of a deep learning
approach, and adjustment of teaching material to their initial level of customer and
business insights.

Keywords
Design education; Design Capability; Design led innovation; Learner-centred education;
Small to Medium Sized Enterprises
It is increasingly recognized that design strategies positively influence innovation
outcomes in businesses. There are many indicators that the way that expert designers
think and act has merits outside the traditional design domain in both commercial
businesses and social enterprises (Brown, 2009; Dorst, 2011; Martin, 2009; Pozzey,
Wrigley, & Bucolo, 2012). This paper aims to contribute to the adoption of design
strategies in business. To successfully apply design to business systems, design
processes of products and services need to be adjusted and linked to the business
domain (Bucolo, Wrigley, & Matthews, 2012). The concept that links design and
innovation is called design-led, design-driven or design-inspired innovation by scholars in
the fields of innovation and design (Bucolo & Matthews, 2010; Brown, 2009; Dong, 2013;
Liedtka & Ogilvie, 2011; Verganti, 2008). Several tools and methods have been proposed
to unify design and innovation, including for example the business model canvas
(Osterwalder & Pigneur, 2010) and the design-led innovation framework of the second
author (Bucolo et. al, 2012).
An essential prerequisite for the successful adoption of design-led innovation in
companies is that individuals within these firms develop design competences. Hobday,
Boddington, and Grantham (2012) suggest that we need to recognize and develop the
notion of ‘design capability’ (i.e. experience, knowledge and skill) as an important
dimension of design and design thinking in innovation studies. This need for the
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development of design capabilities or competences by non-design practitioners also
means that there is a need for professional design education.
Many scholars in the design research community are involved in (post)-graduate design
education, as well as in professional education such as corporate education programs that
are aimed at building the skills and competencies of employees of partner corporations
(Ryan, 2009). Although there is a growing body of knowledge on the education of design
students (Lawson & Dorst, 2009), and more recently the design education of business
students (Matthews, Bucolo, & Wrigley, 2011), it remains relatively unexplored how to
educate non-design practitioners on the merits of applying design. This paper addresses
this gap in the knowledge about design education.
To further discuss a research agenda on design education for non-design practitioners,
we will here present the development and evaluation of a program that was aimed at
building design competences in small and medium sized enterprises (SME’s). In this
paper we first introduce this ‘Building Design Competency’ program and the research
method of evaluating the program. Then we present the results of the evaluation of the
needs of SME’s with regard to education in design-led innovation, and how these needs
challenge the development of these kinds of programs. We conclude with a discussion of
the need for a research agenda that is aimed at studying design education for non-design
professionals.

Building Design Competency program
The Building Design Competency (BDC) program was developed in partnership between
the second author and an Australian state based agency to explore how design
competencies can be transferred to SME organisations in a scalable fashion. Several
programs exist where ‘design audits’ are undertaken by external groups through one to
one engagement (e.g. UK Designing demand programme) to identify gaps in knowledge,
and develop strategies to overcome these limitations. However, the BDC program focuses
on how design knowledge can be transferred to a group of SME’s within a cohort
environment.
The course as presented in this paper is a pilot for future BDC courses for SME’s. The
program was developed for two or three senior management participants of up to ten noncompeting firms. It consists of eight one-day group sessions with an average of two weeks
between the sessions. The course was completed with an individual company mentoring
about two months after the last session to review the transfer of the learning by the firm to
their own practice.

Course content BDC
The course content was centred around a conceptual framework of design-led innovation
developed by the second author of this paper, based on his experience as a design
practitioner and educator in a business context (Bucolo, Wrigley, & Matthews, 2012). This
framework is illustrated in figure 1. The framework acknowledges that within any business
a continuum exists between operational and strategic activities, and these activities have
both an internal and external focus. A detailed explanation of this framework can be found
in Bucolo, Wrigley, & Matthews (2012). Key to the achievement of strategic value of
design is the development of ‘propositions’ that link opportunities for future products and
services based on deep customer insights, as illustrated on the left side of the framework,
to the strategic activity and brand on the right side of the framework. To represent these
propositions it is recommended to create narratives (Beckman & Barry, 2009) that
illustrate the value and meaning that should be embedded in future products and services.
By prototyping these propositions early on in the design process, they can then be used
as a communication tool to validate the need for the proposed value and meaning with
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customers on the one hand, and to develop a company strategy that is aligned with the
proposition on the other hand.

Figure 1: design-led innovation framework
The ‘design’ of propositions is based on gathering deep customer insights. To explain
different levels of depth in customer insights we developed a simple framework that is
based on the ViP framework of Hekkert and van Dijk (2011). The latter framework
explains how going from a product level, through an interaction level to a context level
allows establishing a ‘raison d’être’ or vision for a final design. The context level describes
why a product (design) exists in a certain context: people’s needs and motives within a
certain worldview of the designer. We translated this into a model with a ‘what’, ‘how’ and
‘why’-level. This model is illustrated in figure 2. Investigating the customers meaning and
values in the current situation allows for the development of new preferred interactions
and products and services in the future.

Figure 2: levels of depth in customer insights
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In the course we presented a step-by-step method to gather customer insights on the
why-level and translate them into value propositions. This process can be summarized as
follows (figure 3):
•
•
•
•
•
•
•
•

Visualize current business in business model canvas (Osterwalder & Pigneur,
2010)
Create customer journey map
Contextualize customer journey to stories with (current) value proposition
(Beckman & Barry, 2009)
Customer interviews in which customer reflect on the stories (comparable to
scenario validation (van der Bijl-Brouwer & van der Voort, 2013))
Theme identification through grouping quotes from the interviews
Thematic analysis and deepening of the themes (Dorst, 2013) to interpret the data
at the why-level
Reframing of the problem: develop new value propositions
Align value propositions with strategic activities (Bucolo et al., 2012) and new
business model canvas

Participants started with step 1,2 and 3 and subsequently continued with iterations in the
process, as visualized in figure 3.

Figure 3: method for developing value propositions as presented in the BDC program.
Key to the approach we developed for this program was ensuring the participants adopted
a design thinking mindset, which would allow them to explore and adjust the application of
the tools and methods to their own business contexts. The proposed design innovation
method served as a ‘prototype’ for a pilot of this program and allowed us to both evaluate
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the content as well as the teaching method of the course (see next section) with regard to
the learning needs of SME’s.

Teaching method BDC program
The BDC program is aimed at having companies build their own capability to innovate.
This objective is different from many other innovation advice programs that tell companies
what to innovate instead of how to innovate. We therefore adopted a teaching approach
aimed at experiential learning. Although there is no clear consensus in the educational
research field about the definition of experience and experiential learning (Moon, 2004),
we adopt the viewpoint of Boud, Cohen, and Walker (1993) who suggest that “experience
is an encounter. It is not just an observation, a passive undergoing of something, but an
active engagement with the environment of which the learner is an important part” (ibid,
p6). An essential part of experiential learning is reflection on the experience (Moon, 2004),
as visualized in the well-known learning cycle of Kolb (1984). Most of the time of the BDC
program was therefore spent on exercises – as part of the day session or as ‘homework’ in which participants had to apply the proposed design innovation method to their own
practice, and reflect on it in the group sessions. Thus it followed the principles of a design
studio critique.
Another educational element of the BDC program was the use of peer feedback.
Organizing group sessions was an efficient teaching intervention, while at the same time
offering the opportunity to make use of peer feedback. Feedback from peers can stimulate
the development of a critical stance in reflection on experiences, which is necessary to
prevent self-perpetuating reflection (Moon, 2004). As Boud et al. (1993) state: reflection is
not just an individual activity; engaging in the process with another person or with a group
can change the meaning we draw from experience. We therefore had participants present
their experiences in the group sessions so others could comment on it (figure 4), which
resulted in highly reflective sessions.

Figure 4: peers give feedback on the customer journey maps of one of the participants

Research method
The objective of our program evaluation was to investigate the needs of SME’s with
regard to education in design-led innovation. In the development of the BDC program, we
realized we were going through a design cycle ourselves with the program as the object of
the design, and the participants as our customers. We needed a formative evaluation to
gather insights as input to the redesign of the program. We therefore chose to adopt a
qualitative research approach.
Since the government agency that had organised the course also participated in the
course, and since the course participants were also that agency’s customers, we could
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gather customer insights through the method we proposed in the content of the program.
In this case it was essentially the government agency that gathered the data from their
(and our) customers through our guidance. For example we had the agency interview the
course participants in one session and we identified and analysed the themes from these
interviews, together with participants, in another session.
In addition to the data gathered by the government agency, we recorded the presentations
of the participants in each session in which they reflected on their experiences. Finally we
evaluated the program in a group interview in the last session, which was also recorded.
To analyse the data, relevant parts of the recordings were transcribed. Next, in an iterative
process, sections from the transcripts and survey were assigned to reoccurring themes in
answer to the research questions.

Results
Four groups of two to four employees (including the firm owners or employees
empowered to make or support strategic decisions) from different enterprises completed
the course: two family businesses, an academic service department and the government
agency that offered the program. The participants were not professional designers
although one participant had a background in graphic design. Although the group was
small, evaluating the program did allow us to explore the needs of SME’s in learning
design-led innovation. We acknowledge that data of additional companies is necessary to
be able to generalize the results.

Emotional issues of family businesses
The fact that two of the participating companies were family businesses clearly influenced
the way these firms approached the whole learning process. Firstly they were very
motivated to learn to innovate in order to sustain and grow their family business. The
following quote shows the fear to loose the business as expressed by one of the
participants:
“It’s a real issue of psychology in our business, because we've come
from [a very profitable period] in the eighties and we've just been bashed
over the head repeatedly for twenty years,[...] loosing staff and so on.
[And] also from a kind of respect of what the work is and just in a
broader societal thing where people see [our type of business] and I
think we feel like, and I think [my in-laws] have felt like, well, what do you
want? […], I'll do whatever you want, just please [buy our service].”
On the other hand their protective attitude towards their business seemed to negatively
influence their openness to change. This corresponds to studies that show that some
family firms may over time become resistant to change and follow conservative strategies
(Zahra, 2005). One participant reflected as follows on the story that the government
agency presented about the problems of a hypothetical family firm:
“If he [the character in the story] is quite emotionally involved. It's his
business. He has started it. It's a family business. It might even be
worthwhile getting in foreign eyes. Because […] he may be painting your
view and not going down to look at something, because [he might think] I
can't do that because I know what the consequence is.”
All participants confirmed that one of the reasons they were motivated to participate in the
BDC course was that it allowed them to have someone else look at their own business,
which they thought would positively influence their innovation process.
“I need an impartial view that is not emotionally connected.”
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One participant indicated the emotional connectedness was also a barrier for her in asking
feedback from customers, because she did not like her business to be criticized. It turned
out that instead of asking feedback on their current business, asking feedback on new
value propositions in the narratives did not give her this negative feeling:
“Doing the interviews with the stories allowed me to look at our business
in a non emotional way.[..] It is a relief that we did not have to be tied to
our current business model and that we can explore others”
These comments show that participants were aware of their emotional connectedness to
their business and that they would like someone else to look at their business, while at the
same time appreciating the development of their competence in reflecting on their
business in a ‘non-emotional way’.

Trustworthiness of course providers
From the interviews of the course participants by the government agency we learned that
an essential element of the program that stimulated participants motivation to enter the
course, as well as their willingness to be challenged, was the level of trust the participants
had in the course providers and instructors.
We therefore unpacked the theme ‘trust’ further in a hermeneutic phenomenological
conversation in which participants talked about what (dis-)trust means to them, and
shared lived experiences (van Manen, 1990) of (dis-)trust with people and organisations/
communities – not related to the BDC program -, such as friends, family, politicians, banks,
neighbours etc. After this discussion we moved back to the context of the BDC program to
investigate how trust influences the learning experience.
The level of trust that is needed is firstly related to the need for investment. More trust is
needed when more investment is needed. For the BDC course considerable investment
was needed in terms of time (the 8 full-day modules) and effort, which meant the
participants needed to trust the course provider. A second important reason for the need
for trust is that trust is a prerequisite to be able to take someone out of his or her comfort
zone. A central element of the BDC program was to challenge participants on their ideas
and believes about their businesses and customers. Educational research shows that
extensive accommodation of someone’s cognitive structure – deep learning - can only be
achieved through these kinds of challenges (for example, Moon, 2004). The term
‘cognitive dissonance’ has been used to describe the – often uncomfortable - situations in
which new material of learning is in conflict with the learner’s cognitive structure (Festinger,
1957). Learning to innovate means learning to challenge your own assumptions about
your business. The emotional connectedness of participants to their family-business can
make this challenge very hard. Gaining trust is therefore crucial for the success of the
BDC program:
“After the first day we were very confused and questioning why we were
in this business. It was very confronting.”
To gain trust requires evidence of capability through a history of performance. Knowledge
of bad performance in the past can negatively influence trust. In case of the BDC program,
participants checked the performance of the instructors online. Participants also
mentioned that personal testimonials could provide this trust:
“What would be powerful as an information source would be: "Hi, this is
[name participant], I just completed the course. So and so told me you
were thinking about doing it. How about we catch up or a coffee and talk
about what I got out of it. Bang on, you've got the trust.”
Gaining trust also requires showing empathy. Companies indicated they would feel more
trust if they would feel they were understood:
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“[In making a choice for advice] you would probably look at the person to
see how much you feel they understood your business. How well they
listened.”
Gaining trust requires transparency about ones motivations and interests. In case of the
BDC program this means that every member of the government agency, as well as the
instructors, needs to be transparent about their drivers to offer the course. A problem here
is that the agency tends to talk about their drivers in terms of ‘writing policy’, but that the
companies did not relate to that at all. A member of the agency indicated that they mainly
used that terminology to communicate their drivers to the minister, their other ‘customer’,
and realized now this language was not suitable for SME’s.

Trust within the peer group
Apart from trusting other people and organisations, we also explored the issue of trusting
people that are part of a community you feel you belong to. Participants were challenged
in the BDC program by both the instructors and their peers. Therefore it was not only
important that they trusted the instructors and course providers, but also the other
participants. Participants indicated they very much trusted the group which had a very
positive effect on the peer feedback process.
“It is nice to have other businesses reflect on the same problems, the
same attitude, the same feelings about stuff in completely different
industries.”
To build this trusted community required time to get to know each other. In the course this
was achieved through providing opportunity for informal socializing during lunch and
drinks after each day-session.
“I don't know whether you want to [give this peer feedback] from the first,
because you need some development of trust for the people that you are
with and taking on their feedback.”
Participants also talked about the number of people in the group that allows this
development of trust. The relatively small group of participants clearly had a positive
influence on the establishment of trust within the group.
“I wouldn't want to do this course with 100 people in the room. The fact
that we had small groups was really interesting for us”
Although we purposefully chose a teaching process which included peer feedback, the
feedback worked even better than we expected, and we gradually allowed for more time
to reflect on each other’s work during the course.

Subjectively constructed learning experience
We noticed that participants seemed to approach the learning experience in different ways.
The design innovation method that we presented is just one possible approach and it
might not be the optimal one for specific companies. One of the participants had a
particular critical stance towards this teaching material and for each exercise sought for
ways that would fit her situation best. For example, she decided to conduct a survey
instead of a customer interview, and when asked to make a customer journey map, she
actively searched online for different types of customer journey maps. Even though the
former approach did not lead to satisfying results, they both were very valuable learning
experiences because of her critical reflection, as illustrated by her comments on looking
into different types of customer journey maps:
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“There's so much information out there and looking at other peoples
journey maps was really helpful and really unhelpful, because they all
make sense, but then don't apply at all, because you have to make up
your own thing. And when I realized that I don't actually have to produce
something that is, that looks like this thing over here. That I can actually
produce something that is whatever I feel like making. That made it a lot
easier.”
On the contrary, other participants would try to exactly apply the method as we presented
it to them, and therefore had completely different learning experiences.
This example shows that participants differ with regard to their critical reflective orientation
towards their learning experience. According to theorist, such a critical stance towards
learning experiences and resulting deeper reflection yields better quality outcomes in
terms of learning (Moon, 2004). When different learners are involved in the same event,
their experience of it will vary and they will construct it differently (Boud et al., 1993). This
means we cannot expect that every single participant will get to this deeper level of
reflection. However, in hindsight, we also did not investigate participant’s learning
competences at the start of the course or discuss it with participants during the course. In
a course redesign we should analyse these competences and try to stimulate a deep
approach to learning.

Competence levels
Insight in increased competence levels is necessary to assess the outcome of the course.
As the course was not part of formal education, we did not conclude with a formal
assessment of participants’ competences. We therefore can only assess their
competences based on what participants presented in the course and the mentoring.
We identified a number of salient competences that were either clearly developed during
the course, or were on the contrary so undeveloped that they hampered the innovation
process:
•

•

•

•

•

Gathering deep customer insights: participants were asked to interview their
(potential) customers under guidance of one of the instructors. Participants
indicated that their interview skills to get to the customers values and meanings
were clearly less developed than the interview skills of the instructor.
Understanding the customer insights: some of the participants indicated they
found it hard to retrieve the customer’s values and meanings from the data they
had gathered in the interview. After doing exercises within the session in which
they collectively analysed their own and others data, participants indicated that
they now reflected on their customer interview in a different way.
Developing value propositions: the capability to reframe their current value
propositions based on the gathered customer insights proved to be difficult for all
of the participants. After having gone through several cycles of customer
interviews, participants still indicated having difficulties with creating value
propositions.
Developing new strategic activities: participants did not get to the step of creating
new strategic activities for the value propositions. This was largely caused by the
fact that their level of knowledge of their customers at the start of the course was
much lower than we had expected. Therefore we had to spend more time on
mapping the current situation of the businesses before moving to future value
propositions.
Focussing on possible futures or propositions (which may not be directly relevant
to their business): we needed to assist the participants to stop seeking specific
solutions to allow them to explore alternative directions and opportunities.
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•

The participants’ level of maturity to question and reframe value propositions
gradually increased, as demonstrated in the final mentoring session, which was
held two months after the final cohort session where firms had undertaken
completely new directions based on their questioning of insights.

Although no clear framework for assessing design innovation competence levels is
available, we found some indications that some participants had progressed to a level of
quality of learning in which they were able to generalize their learning to situations they
had not experienced within the course, which corresponds to the highest level of
complexity in the so-called ‘Structure of Observed Learning Outcome’ (SOLO) taxonomy
(Biggs & Collis, 1982):
“I can't buy anything now without a whole analysis of the business.”
“It's not just about the customers; it's also about the internal people [who]
need to understand the message. So my main thing is trying to sell it up
the chain as well. But then again that's also what it's all about, because if
you actually tap into that person's meaning and values, you're doing the
same thing.”
Another indication of the quality of learning is the extent to which participants transfer their
learning to their own work situation. The participant with a background in graphic design
indicated that she felt she had at least gained the necessary level of confidence to start
applying her learnings:
Participant: “for someone coming from a creative background I've come
from, business […] all just feels a bit too hard. Whereas this allowed me
as a creative person to see that I can use my design thinking that I use
within my design work and apply it to really practical hands-on business
stuff. [...] There are practical things you can do. There is a, b, and then c
and then you mix it all up [...] and that is amazing to me.”
Instructor: “do you mean you feel more confident?”
Participant: “absolutely. And that's like I don't have a right to say
anything about business because I don't have an MBA. I'm like, well, I
have a logical brain that can pull the stuff apart and figure it out.”
On the other hand, as mentioned above, there were also competences that were not
developed enough and hampered the innovation process. Participants also indicated they
felt they would need more support in the future, and that they for example did not know
yet how to take the important strategic decisions. This shows that the course led to mixed
learning outcomes. We therefore plan to continue to support this and future cohorts in 6
months intervals to reinform and share learnings as their approach to design led
innovation matures.

Discussion and conclusion
Summarizing, we found the following needs of the participating SME’s for learning designled innovation:
•

•

The emotional connectedness of family firms influences their openness to
change and critical feedback. They therefore need ‘foreign eyes’ to look at their
business, and to learn to reflect on their business non-emotionally. Trust needs to
be gained by instructors, to stimulate participants to put time and effort in
participation in the course, and to be able to challenge them. Trust can be
achieved through history of performance, showing empathy, and transparency of
motivations.
The firms benefit from being part of a trusted community of (non-competing)
peers that can also provide this external view on their business.
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•
•

•

The individuals within the firms differ with regard to their approach to learning
which influences their need for stimulation of a deep approach to learning.
The initial knowledge of participating firms about their customer’s influences the
starting point in the design innovation process. Firms that have little knowledge of
their customers need more time and iterations to get to a strategic level in the
development of value propositions.
The participants’ level of maturity to question and reframe value propositions
clearly increased. However they were still eager to have the support to question if
their approach was valid.

These results show that specific learners have specific needs with regard to a design
innovation course. The success of the BDC program was strongly influenced by the
emotional, social and cognitive characteristics of the participants. This corresponds to the
proposition of Boud et al. (1993) that what learners bring to an event - their expectations,
knowledge, attitudes and emotions - will influence their interpretation of it and their own
construction of what they experience (p11). This shows that in order to design successful
education for non-design professionals we need to further study these needs. For the
BDC program this means that for a next program we would need to get insight in these
characteristics of participating firms as early as possible in the course, so we can adapt
the course to these needs.
We would also like to argue that for the development of these kinds of programs a learnercentred approach to designing education should be adopted. The learner-centred
approach we followed has its roots in the design research domain itself. Firstly, we
adopted a human-centred design approach, which allows designing for diverse ‘users’
(van der Bijl-Brouwer, van der Molen & van der Voort, 2013), and is based on the idea
that deep insights in human needs and values are needed to allow reframing of problems
(Bucolo et al., 2012; Dorst, 2011). Secondly, the design approach is characterized by an
iterative design approach, which in this case means that we ‘prototyped’ a course which
we evaluated to develop a proposal for a new course. Recent studies suggest that this
type of human-centred design has merits outside the traditional design field (see for
example Dorst, 2011), including education, which is currently being explored by the
educational research field itself (Reeves, McKenney, & Herrington, 2011).
Furthermore there is a need for research agenda which focuses on the learning needs of
non-design professionals. This would include research of the required levels of design
competences. As Dong (2013, p0241) suggests “researchers should investigate the
evolution of capabilities [associated with design-led innovation] in companies, just as
design researchers currently study the development of design skills in students.” These
capabilities are probably different for SME’s than for large organizations, which means we
need to understand the creative and social life of small firms (Hobday et al., 2012). If we
want SME’s to benefit from the development of knowledge in the design (innovation)
research field, then we should carefully design and research the educational means
through which this can be achieved.
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Abstract
This paper reviews the methods and practices that reflect subconscious behaviours of
people in daily lives. Cases, studied for this paper, show how practices of people living in
poor settings, who are members of the base of the economic pyramid, contribute to
designers, belonging to the top of the economic pyramid, in designing better products and
systems. A new approach to the bottom-up innovation is suggested where the source of
inspiration comes from the BoP populations to be implemented by ToP designers to
generate ideas for BoP or ToP products.

Keywords
Daily practices; base of the pyramid (BoP); top of the pyramid (ToP); bottom-up
innovations; culture; design methods
Design literature presents a vast amount of methods and approaches developed for
tackling any possible problem in design processes. This library consists of methods,
models, strategies, and perspectives that are employed broadly from the initial step of
problem definition, towards understanding users, their needs and context, till concept
generation and embodiment. Only recently, the world of design has shown strong interest
in the niche market of developing countries. Numerous design activities have been
directed at the underserved and shifted from traditional markets to the less-discovered
pool of emerging markets. The significantly different design contexts of emerging nations
and the developed world raised the need for new design approaches (Castillo et al., 2012).
The top-down prescriptions of the post-World War II “development regime”, the UNDP
development goals, appropriate technology, and “design for the other 90%” are some of
the initiatives originated by people belonging to the top of the economic pyramid to
alleviate the problem of poverty and increase development at the base of the pyramid.
The purpose of this paper is to reverse the source of innovation and to discover
inspirations among daily practices of people living in economically deprived communities.
The study extends the design practice of understanding target groups‟ needs beyond cocreation and participatory methods and proposes an opportunity to learn from their daily
inventions. We argue that daily practices of people in settings with limited resources can
be used as inspirations for designers when designing new products for people in both the
top and the base of the economic pyramid.

Background
The term base of the pyramid (BoP) refers to the global poor, most of whom live in
developing countries with income less than $2 a day. This group consists of over four
billion people (almost 60% of world population), living in various geographic regions
varying from South and East Asia to Sub-Saharan Africa. They represent multiple cultures,
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ethnicities, literacy levels, skills, needs and live both in rural and urban settings. On the
contrary, the top of the pyramid (ToP) are the 0.5% of the world‟s population that holds the
40% of world‟s wealth and mainly come from North America, Europe and the Asia Pacific.
In between is the middle of the pyramid (MoP) that comprises the remaining 39.5% of the
world population.

Top-Down Initiatives to Alleviate the Poor
The traditional methods employed to reduce the economic gap between wealthy and
developing countries often involved sending humanitarian aid. Appropriate technology
emerged from the need to transfer the technologies from developed world to developing
countries by adapting to the local scale, economics and society. People-centred
technology utilized small-scale, decentralized, labour-intensive, energy-efficient, and
locally controlled (Hazeltine & Bull, 1999) technologies to assist economic development
and transfer capital-intensive technology from industrialized nations to developing
countries (Akubue, 2000). However, such initiatives encouraged dependency rather than
empowerment. Consequently, in order to stimulate sustainable aid, social business
initiatives emerged to not only solve the users‟ needs, but also allow them generate new
revenue and self-sustain. For example, Grameen bank makes small loans to the
impoverished to help them start their own businesses (Yunus, 2009). Multi-national
corporations expanded their businesses and partnered with local entrepreneurs in
product-service-systems that boosted local economy (Goedkoop et al., 1999). Companies
developed innovative solutions to match the buying power of the emerging markets, such
as a 2000-dollar car by Tata, a 50-dollar cataract surgery by Aravind Eye Care System
and less than $0.01 per minute of cell phone time by Airtel. These are all part of
innovations for the base of the pyramid (Prahalad, 2012).
The role of design in helping the poor was recognized early in the seventies. Designer and
educator Victor Papanek (1971) called for a new design culture based on social
responsibility for the environment and the people living in it by making good design.
Awareness of design for social change has gained momentum over the past decade when
designers and researchers started addressing the needs of unprivileged groups. To better
understand the context and culture of their users, designers engaged local people in
participatory approaches and co-creation methods when developing products and
services to address their problems. One such method, the Design for Sustainability is a
collection of tools aimed at new product development with focus on sustainability
assessment and business generation for emerging markets (Crul et al., 2009). Another is
the HCD toolkit, which is a step-by-step guide for approaching BoP communities to create
and deliver meaningful insights and ideas (IDEO, 2009). The BoP protocol is a linear
approach with focus on business co-creation. It aims at bringing corporations into close,
personal business partnership with BoP communities through mutual value creation (Hart,
2008). Frugal innovation is the process of reducing the complexity, cost of a good and its
production to make products more accessible in developing countries (Bhatti, 2012).
Traditional problem-solving methods, that turned out to be limited for the use in BoP
context, were modified to fit the specific needs of the BoP context (van Boeijen and
Stappers, 2011). Guidelines for developing successful products and services for the BoP
have been created to include availability, affordability, acceptability and awareness
(Prahalad, 2012), sustainability and reliability (van Boeijen et al., 2013) in their designs.

Bottom-Up Innovations
While the literature supports examples of top-down initiatives, little has been done in the
field of learning from innovations of the poor. The purpose of bottom-up innovations is for
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the developed world to learn from the unseen inventions by the poor in settings with
limited resources.
A well-known case of bottom-up innovations is the initiative by the foundation “Grassroots
innovations” by Gupta (2003) to encourage community-led sustainable solutions in India.
The foundation collects examples of inventions by travelling around villages in India and
helps the inventors realize their practices into industrialized products. In India, these
ingenious solutions to deal with scarcity are known as Jugaad innovation. Some
analogical practices are called in Brazil as “gambiarra”, in China as “zizhu chuangxin” and
“jua kali” in Kenya (Radjou et al., 2012). Dharavi Diary is another initiative to help the poor
in India to benefit from their own inventions. The organization teaches local people design
skills to make products that help them cope with daily struggles (Dharavi Diary, n.d.).
Interest of business leaders in the topic of emerging-market innovation has recently grown
as a phenomenon of “trickle-up innovation” or “reverse innovation.” The terms are
associated with the idea that the low-cost products and services initially created for
developing-world nations can be adapted for developed countries (Jana, 2011). An
example is the ultralow-cost electrocardiogram by General Electric, which was customdesigned using commodity components, to be mobile, durable and cheap for use in BoP
context. The benefits of this design, initially targeted at poor settings, found use in a
specific ToP context, such as at accident sites (Immelt et al., 2009). This type of frugal
innovation is also called “reverse frugal innovation” (Govindarajan & Trimble, 2012).

Learning from User Innovations
Design literature was also browsed to identify design approaches that learn from daily
practices of people. The distinguishing feature of daily practices is that they can be
observed from daily lives of their actors, using inspirations from explicit and observable
knowledge. Techniques that go deep or generative sessions, such as contextmapping
(Sanders & Stappers, 2012) are not addressed in this overview, because they are not
based on observation only. Some of these approaches include the concept of affordances,
thoughtless acts, unobtrusive trace measures and DIY practices.
Affordances are qualities of an object, or an environment, which allow an individual to
perform an action. Perceived affordances, as defined by Norman (1988), suggest how
objects may be interacted with and give clues as to how to use the properties. The
following image (Figure 1) of a „well trodden path‟ or a „desire line‟ shows an example of
an affordance. Instead of using the officially designed sidewalks, people perceive the
shortest way of crossing the field as an affordance.

Figure 1.Well trodden path as an affordance (Van der Aalst, 2013).
Thoughtless acts are the subtle and amusing ways that people react to the world around
them (Suri & IDEO, 2005). They reveal how people behave in a world not perfectly
tailored to their needs and demonstrate the kind of real-world observational approach that
can inspire designers and anyone involved in creative endeavours. These are the actions
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that people take, the intuitive ways they adapt, exploit and react to things in their
environment, things they do without really thinking. Following images (Figure 2)
demonstrate examples of thoughtless acts by people that may become design ideas.

Figure 2.Thoughtless acts examples (Suri & IDEO, 2005).
Everyday Adaptive Design is a pervasive activity engaged in by people as they adapt
resources at hand in their everyday lives. The concept is broadly developed in the areas
of information technology and interactive systems. The adaptive design is argued by
Moran (2002) to have many advantages over professional design, as the activity is
situated in the context of need. Adaptive design responds to immediate problems and
fixes them. For example, the original intention of e-mails was to contact remote colleagues,
while nowadays people use it for multiple purposes such as sending to themselves a link
they want to save or as a note-taking tool.
Appropriation in design is an example of designing to allow for end-users to adopt and
adapt the technology around them in ways the designers never envisaged (Dix, 2007).
The idea of designing for appropriation implies "plan for the unexpected". Designers can
design so that people are more likely to be able to use what designers produce for the
unexpected – they do the final 'design' when the need arises. For example, in MacOS you
can associate colours with file, but there is no fixed meaning to a red file (maybe urgent or
problematic) – it is the user who provides the interpretation.
Unobtrusive trace methods are used to acquire information without direct contact with
participants, through nonreactive physical traces, archives, and observations. Unobtrusive
trace measures often provide evidence of needed design change (Webb et al., 2000).
Following (Figure 3) is an example of a temporary signage clarifying a misunderstood
interface of a hot and cold water machine.

Figure 3.Unobtrusive trace measure indicating a need of design change.
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Do-it-yourself is building, modifying, or repairing something without the aid of experts or
professionals. The DIY trend has created technology independence by allowing freedom
to creativity for end-users. This practice also adds to sustainability as the end-user
him/herself has an active role in the creation of a product instead of the industrial
approach of mass production (Hoftijzer, 2012).
Nevertheless, it was observed that none of the researched design approaches have a
specific emphasis on the needs and practices of the populations in BoP settings.

Gap in the Existing Literature
The literature shows that the subject of learning from the underserved is still new in the
field of design. Nevertheless, the authors see potential in indigenous innovations, igniting
in unknown parts of the world and hidden by poverty, that can present solutions to daily
problems of other people in need worldwide. In order to identify if and how the innovations
from the poor can serve useful, it is important to study such practices. Therefore, cases of
daily innovations in poor settings were looked into and analysed. The question of how
daily practices in economically deprived settings can contribute to new product ideas is
investigated further in this study.

Research Approach
This paper aims at understanding the value and meaning of bottom-up innovations.
The research questions were as following:
- Are the innovations originated in the base of the pyramid valuable for designers?
- What is the potential of studying such practices in the development of new ideas?
The examples of innovations in the economically-deprived settings were found mainly
based on authors' own experiences living and traveling in different BoP countries. More
examples were added via extensive search of literature in available master and
graduation project reports, scientific articles, blogs and news on internet. The criteria for
selection were that: a) the practice is originated from people in developing countries; and
b) the practice is not (or little) known by designers in developed countries. About twenty
cases of such practices were analysed according to the reasoning model (Roozenburg &
Eekels, 1995) to understand them deeply, explore the context where these inventions
have been created and their characteristics.

Daily Practices
The daily practices discussed in this paper are incremental innovations that people in
impoverished communities perform in circumstances with limited resources in order to
fulfil a needed function. These practices vary from small modifications of an existing
product to constructions of new facilities. In this study, the daily practices of the poor are
reviewed from a utilitarian perspective. These practices are characterized by the context
of the base of pyramid, without attribution to specific culture. Following are some
examples of such practices.
Refrigerating food outside. In areas with little or no access to electricity in a BoP context,
during cold seasons people take advantage of the cold temperatures outdoors to
refrigerate their food. The observed practice includes putting the food, such as fruits,
vegetables or prepared meals in a plastic bag or a container and storing it outside to keep
cold. This practice allows people to save money on electricity and preserve their food for
long periods.
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Outdoor shower. In rural areas in developing countries, where plumbing facilities are not
available, people use a large bucket of water installed over the head to wash themselves.
A structure is built outside and used mainly in warm weather. The bucket of water has a
tap lever to release and stop the water. The sun heats the water in the bucket (Figure 4).

Figure 4. An outdoor shower in BOP context.
Paperclip zipper. To replace a broken tab on the zipper, a paperclip through the zipper‟s
hole is used to function as a tab for opening and closing the zipper. The practice can be
used for clothes, trolley bags, or other objects with malfunctioning zipper tabs (Figure 5).

Figure 5. Paperclip as a zipper tab.
Flying toilet. Due to absence of toilet facilities in the house and dangers of going outside
in the dark, some people in slums in East Africa relieve themselves above a plastic bag
and throw the wrapped faeces out from their windows. Although this practice is a taboo
and people are embarrassed if they are caught doing it, many people perform the practice
for safety reasons.
A number of cases were studied to analyse these innovations‟ purposes and needs in
order to understand them deeply, explore the context where these inventions have been
created and their characteristics. Table 1 presents an overview of 11 of these practices.
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Table 1.Overview of 11 daily practices in poor settings
Practice
Constructing a
shoe-wiper to
remove the
mud and dirt
from shoes.

Problem
In villages without
asphalted roads, people‟s
shoes get muddy, making
it unpleasant to enter the
house.

Placing a brick
on gas stove
to store the
heat.

In cold winters, some
towns and villages have
no central heating system
in houses.

Keeping
valuables in
one’s bra for
safety and
convenience.

When going out without a
purse, there is an
inconvenience of carrying
one‟s money. In certain
areas, it is also not safe to
carry a wallet in a pocket.
Muslim women, wearing a
headscarf need to affix the
scarf in an unnoticeable
way.
Children need toys for
entertainment, social
interaction, and
acquirement of manual
dexterity and other skills.

Tightening a
head scarf
(hijab) with
pins.
Creating toys
from bicycle
or car tires.

Making boots
non-slippery
by wearing
socks over
them.
Creating light
in houses
using bottles
with bleached
water.
Using cloth
rag as
disposable
nappies.
Finding fuel
for stove.
Using old
billboards as
home furniture

Using the back
of the ceramic
dish to
sharpen the
dull knife.

People without proper
non-slippery boots often
fall when walking on the
roads covered with sleet.
Need for lighting in huts in
Africa, where electricity is
too expensive or not
available.
Women in poor settings
have no access to
disposable hygiene
products.
In rural poor setting,
people need fuel for stove,
but cannot afford coal.
People in slums or
homeless people cannot
afford furniture.
Knives and scissors
become dull after certain
time of usage.

Description (context/benefit)
In front of the house, a knee-level structure is built
with two vertical rods and a horizontal metal piece
connecting them to wipe the mud and dirt from
people‟s shoes. People rub their feet against the
metal piece and enter the house without mud on
their shoes.
When the heating does not work, people place a
brick on a gas stove to heat up the room. The need
for affordable heat is solved by the property of the
brick to keep (store) heat in it for a long time.
Hence, the brick that had received heat from the
stove will stay warm for a long time magnifying the
heat to warm the whole room.
Women, who are not carrying a purse or wallet, put
their money in their bras. This invisible wallet
provides both convenience and safety. The initial
function of a bra holding a woman‟s bust obtains a
new function of holding her valuables.
Women tighten their head scarves (hijabs) with a
sewing pin. The almost invisible property of a
sewing pin allows women to affix their head scarfs
inconspicuously.
Children in poor circumstances, when not having
real toys, use old bike or car tires to roll as a toy. A
social play for kids, this toy is a low (no)-cost
entertainment for a kid, while giving parents more
time to spend on other things, such as household
activities.
When people cannot afford expensive, nonslippery boots, they wear a pair of socks over the
boots in order to prevent falling from slippery
roads. The friction of non-slippery texture prevents
from slipping on icy roads.
In windowless African huts, people fix a bottle with
bleached water on the ceiling of a hut instead of a
light bulb. The sun rays penetrate through a plastic
bottle and lighten up the dark areas of the house.
Women use re-washable cloth rags with cotton
padding to hold the discharge during the
menstruation period. Low-cost and reusable
solution.
People collect sticks, shrub, grass or even cow
dung to use as fuel for burning.
In Thailand, we found people using old
advertisement billboards in household to make
partitions in the room or for homeless people to
use as walls. The practice gives privacy, seclusion
and certain furniture.
In the household, housewives sharpen the dull
knife by grinding the cutting side on the back of a
ceramic cup/plate or other dish. The non-glazed
ceramic‟s rough texture allows the sharpening of a
cutting object.
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The analysed practices allowed interpreting what implications they have for designers to
implement them as product ideas. Depending on the properties of each practice, these
inspirations can be translated into either an improved BoP product or can even be applied
to a specific ToP market. These possibilities are discussed in the following section.

From BoP to ToP and Vice Versa
The observed typical current practice of BoP-design is the practice of designers belonging
to ToP to develop products and/or service systems for populations belonging to the BoP.
The general approach is to break down the complexity of a ToP product to remove the
unnecessary properties and only leave the vital function to fit the specific needs of people
at the base of the pyramid.
Based on a review of numerous examples of daily practices (Table 1), it can be seen that
these practices can serve modern-day designers in identifying right needs, understanding
the culture and context and translating these needs into a product idea. The critical aspect,
especially when dealing with users deprived of basic needs, is whether this identified need
is on top of the users‟ priorities. The research method of learning from daily practices will
help designers to tackle the actual high-priority needs that are observed from practices.
These practices have the potential to generate many inspirations. Depending on the
purpose and target users, we identified two possible approaches for designers to benefit
from such practices:
- Design an improved product to better fit the context of populations belonging to the
base of the economic pyramid.
- Design a product that will benefit people at the top of the economic pyramid in
specific contexts.

Figure 6. The two possibilities of design based on a BoP practice
The proposed two options are explained further in the following sections.

An Improved BoP Product
Daily practices can be used to generate product ideas targeted at the specified context.
To benefit the user, a skilled designer can take the practice to the next level by identifying
the pain points of the practice and using his/her analytical and creative skills to develop a
better solution based on the original practice. If observed more carefully, the practice of
keeping food in a plastic bag outside can have a disadvantage that a person going outside
in the dark may step on the food accidentally, or a dog or cat can eat it up. It is in the
designer‟s capabilities to address such problems and develop a design of a container or a
hanging bag to better preserve food outdoors. The power of design will help to keep the
practice, but eliminate the problems.
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By identifying such daily practices, we are opening up new opportunities to design.
Observing a practice can give a new use to an existing product. When working around
lack of resources, members of the base of the pyramid create additional functions to their
products, perhaps originally unintended by the designer. People come up with such
solutions out of the need to survive and are forced to think of them in extreme situations.
When trying to replace a device or product that is not available, they find other products
(or set of products) that perform the same function and give these products a second,
unthought-of life. For example, a paper clip is a tool to hold sheets of paper together,
usually made of steel wire bent to a looped shape. In a BoP context, a paperclip is used
instead of a broken zipper tab (Figure 7). This new function is obtained due to the facts
that the whole zipper is too expensive to replace or a tailor is not available in the area.
Another example is a sewing pin, which is originally designed for fastening objects or
material together. It has two components: a long body and sharp tip made of steel and a
larger head often made of plastic. The sharpened body penetrates the material, while the
larger head provides a driving surface. It is formed by drawing out a thin wire, sharpening
the tip, and adding a head. While the initial use was to temporarily fasten the fabric or
material when sewing, many of the Muslim women use the sewing pin to tighten their
headscarves (Figure 8).

Figure 7. Paperclip as a zipper tab.

Figure 8. A woman tightening her scarf with a pin.

Designers can learn from a local practice to incorporate it into their new design. A good
example is the biodegradable bag called Peepoo with a bacteria-neutralizing urea liner
(Lysen et al., 2010). Designers observed people in slums in Kibera, who, in the absence
of an indoor toilet, relieved themselves over a plastic bag and threw the bag out of their
windows – a practice called “Flying toilet”. These bags with human waste were scattered
in the slums and caused diseases, such as diarrhea. To prevent that, the practice was
translated into the design of disposable biodegradable bags, which can be used as a
portable toilet and later decomposed into a fertilizer (Figure 9).

Figure 9. Peepoo, plastic biodegradable toilet bag (Lysen et al., 2010; Peepoople, 2013).
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A ToP Product for a Specific Market
Not only the daily practices of the underserved can be an inspiration for a better design for
them, but also serve as an inspiration to design a low cost, practical product that will be
used in a specific ToP market that has similar constrains as in developing countries.
One of the studied examples was the outdoor shower, used in developing countries
(Figure 10). While this practice is carried in BoP countries, there is an equivalent of such a
facility in a specific market in the ToP context. A product based on a similar principle of
providing showering possibility in a setting without plumbing facilities is designed for
campers in developed countries. A shower-head is filled with water and can be heated by
sunrays. It has a built in on/off control. The user can hang the shower head anywhere on
the tree and take a shower underneath (Figure 11).

Figure 10. An outdoor shower in BoP
context.

Figure 11. A shower bag in ToP context
(Shower, 2010)

The existence of the daily practice of outdoor showers and the camper‟s shower bag,
although developed independently from each other, suggests that, a clear link between a
practice and a product idea can be established if identified at an early stage. Designers,
who are aware of such practices can benefit from saving research and development time
and cost. This emphasizes the opportunity to provide a translation from a BoP practice to
a new product idea. For instance, the aforementioned example of a biodegradable bag to
use as a toilet could be beneficial in a disaster context in the developed world, such as
during earthquakes in Japan.
A product that was inspired by a BoP practice and has been designed to fit specific needs
of a developing country can be later thought to be a good idea for a specific ToP market.
Western designers and companies are more and more interested in designing for the BoP.
These solutions that they come up with are often to accommodate the low budget of target
users. Ultimately, the benefits of accessibility could be beneficial for the ToP as well. The
example given earlier about GE‟s electrocardiogram is a case of reverse frugal innovation.
A low cost, portable and cheap product was designed for India and China, that later was
picked up by ToP to use in specific context, such as at accident sites. Similarly, designers
of the camping shower bag could have gotten inspiration from the outdoor shower in BoP
setting. Another example is a woodstove developed by Philips to accommodate the
cooking of Indian women and replace the inefficient solid fuel stoves that fill their houses
with smoke. A fan blowing heated air through the fire and low mass, were the main
reasons for this high combustion and heat transfer efficiency. After the launch of the
product in Indian market, the manufacturer questioned whether the technical system could
also be used in a cooking appliance for the Western camping market. A design graduate
proposed a redesign of the woodstove for a Western camping market (Zeijlstra, 2006).
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The authors believe that the credibility of a BoP product is increased, if it can also be
simultaneously developed for ToP situations. The special characteristics of a BoP product
being low-cost, low-scale and easy-to-use can benefit in similar context with similar needs
in BoP and as well as in ToP.

Discussion
For designers, the base of the pyramid presents opportunities: the four-billion-population
is a large market with a large number of unsolved needs. People belonging to this
population have many ideas for solving their daily life inconveniences. The strength of
designers is their ability to get a hint from such ideas and apply their knowledge and skills
in designing a better and more effective product. However, these practices are
undocumented and unavailable for designers living in the other parts of the world. The aim
of this study was to investigate how can the essential links be made to connect the
unaddressed needs of the local people at the base of the pyramid with the designers from
the top of the economic pyramid, in order to facilitate an effective design process for a
designer to create solutions for the BoP members?

Figure 12. A link between the base and top of the pyramid
Design research and practice is advancing in accommodating the specific needs of BoP
context. From the traditional approach of considering users as users only (audience), the
BoP design methods are improved to the level that co-participatory design methods are
encouraged to involve and co design with the users, in order to better understand their
context and needs. The next level is to take the work and daily life of the people at BoP as
inspirations and learn from them how to develop better products for them. Another
approach to benefit from BoP practices is to design for specific ToP context that has
similar circumstances as in a BoP setting. The two possibilities are explored below.
A. BoP Practice to a ToP Product.
The analysis of the cases showed that BoP practices can be used as inspiration for ToP
products. By observing the innovations of the poor, ToP designers can improve their
products to become more:
1. Back to basics. The observation of daily practices of the poor allows us to uncover
the basic needs. These people are dealing with the most primitive needs of people
revealing the most essential properties that products should have.
2. Intuitive designs. If people at the base of the pyramid realized that they can use a
paperclip instead of a broken zipper tab, this clearly shows how intuitive the
product is. From learning from these practices designers can create more
functional, more intuitive and simple products.
3. Sustainable designs in terms of efficient use of resources. Studying these
practices helps designers to become aware of efficient use of resources.
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Figure 13. BoP to ToP approach
B. BoP practice to an Improved BoP Product by ToP Designers.
The focus of this paper is not only to learn from BoP, but it is also to help designers to
understand what their prioritized needs are. If designers look carefully at the daily
practices of the people at the base of the pyramid, they are able to see the real needs –
the ones that they are actually struggling to solve. These practices reveal which ones of
the local needs are the most important. They can discover the local people‟s value of the
potential solution to these needs, their acceptance of the future improvement of these
needs and their ability to adopt the product to their needs.

Figure 14. BoP to BoP via ToP approach

Conclusion
The study for this paper started with the question how practices in poor settings can
contribute to new product ideas. The study shows that driven by necessity, people living in
poverty can be innovative in making efficient use of available resources. Designers can
find opportunities to develop products by learning from practices of these people. The
daily practices can benefit designers in designing both for the BoP and ToP markets. A
BoP design can be an improved, accessible product for the people living in poor settings.
Studying the practices in daily lives of people at the bottom of the pyramid will allow
designers to see what needs have highest priorities in their lives. This will prevent from
designing obsolete products that have little chance to be integrated in their lives. By
observing the innovations of the poor, designers can improve the designs of developed
world products to become more intuitive, sustainable in terms of efficient use of resources
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and addressing the basic needs of people. The examples can serve as an ingredient for a
tool for designers to make them aware of the possibilities, embedded in the daily practices
of the populations belonging to the bottom of the economical pyramid. The cases studied
here already contribute as means for designers to be aware of such practices and present
the first step to a systematic approach of discovering daily practices, interpreting and
implementing them in designs.
The limitations of this research included the difficulty to find the cases of daily practices in
poor settings. The scarcity of such examples in the vastness of available to us information
resources will also create a barrier for designers who would like to learn from daily
practices for their projects. Here is an opportunity for a follow-up study in which the
elicitation of daily practices is key. Future research will consider developing a strategy tool
for designers to identify such practices, discussed in this paper and translate them into
product ideas.
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Abstract
Research shows that lack of physical activity in westernized societies has serious
negative health consequences. We explore a physically sustainable design approach
centered around joyful physical activity in an effort to remedy this situation in some way.
Much technology development has been blind for our basic human need for healthy, joyful
physical activity. This paper presents our approach as used in an explorative case study.
During a college course, thirty students explored how physical movement of their bodies
could be used as creative components in the design process. They engaged in what we
introduce in this paper as "physical movement sketching" - a method for experiencing,
sharing and reflecting on designs through body movement. The students used this
approach to generate, test and discuss new design concepts for outdoor gyms. Engaging
in physical movement sketching allowed the students to both enjoy and trust their bodies
as design tools. We discuss how our students used physical movement in design and
what we learned from the case study.

Keywords
Sketching; Physical movement; Wellbeing; Sustainability; Design space
In this paper, we explore how to open up the design space to add more focus on
movement awareness together with design students. We approach the area by
introducing what we think of as physical movement sketching. Our design students were
engaged in the development and redesign of outdoor gyms. We consider if physical
movement sketching could be adopted and used within HCI and IxD in general as one tool
among others to augment and rediscover the inherent value in movements and our need
for physical load.
The World Health Organisation (WHO) reports that westernized sedentary life-styles
contributes to increasing levels of health problems (Global recommendation, 2010). With
interactive technologies for automation, artefacts and objects connected to the internet
that take over an increasing share of our work, we are increasingly left with light tasks of
supervision (Sheridan, 2002; Degani, 2004). Straker and Mathiassen (2009) argue that
many modern workers need to increase their physical workload (Straker & Mathiassen,
2009).
Within the fields of Human Computer interaction (HCI) and Interaction Design (IxD)
researchers have explored various forms of embodied interaction such as dance-inspired
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interaction, full-body interaction, exercise games and other, often artistic forms of
interaction (Boucher, 2004; Gonzalez, Carroll & Latulipe, 2012; Schönauer, Pintaric &
Kaufmann, 2011; Yim & Graham, 2007).
However, we may still ask what happened to the physical body in the everyday world of
lived interaction with technology? How has it been explored in HCI? Technology
development often works with the goal of releasing us from strenuous or monotonous
tasks rather than engage our bodies. Although the technology we use is increasingly
mobile we ourselves seem to become increasingly inactive, immobile and sedentary in our
everyday interaction with technology (Owen, Healy, Matthews & Dunstan, 2010).
Research on embodied interaction design has contributed to our understanding of body
movement in interaction design and related research fields. We find reason to explore
body movement in interaction design further from a physical inclusive perspective. In our
work with body movement design, we are inspired by action centric qualities of using
systems and associated subjective preferences such as the Do it Yourself (DiY), the Do it
With Others (DIWO), the MakerMovement (http://makezine.com,
http://www.wired.com/magazine/2013/04/makermovement/) and the Practice turn in
tangible interaction, (Fernaeus, Tholander & Jonsson, 2008). One way to prevent health
problems related to inactivity is to examine and redesign how we provide opportunities for
design students to make use of their body movements and to be skilled in using and
inviting physical movement in the design.

Physical activity and active bodies
Most of us are aware of the benefits of physical activity. The WHO programme Global
Strategy on Diet, Physical Activity & Health provide a definition and some short facts on
physical activity.
Physical activity is defined as any body movement produced by skeletal muscles that
require energy expenditure. Physical inactivity (lack of physical activity) has been
identified as the fourth leading risk factor for global mortality (6% of deaths globally).
Moreover, physical inactivity is estimated to be the main cause for approximately 21–25%
of breast and colon cancers, 27% of diabetes and approximately 30% of ischaemic heart
disease burden.
The WHO continues by defining exercise as something organized and planned, aiming at
improving or maintaining one or more components of physical fitness. Physical activity is
broader in that it includes bodily movement done as part of playing, working, active
transportation, house chores and recreational activities. To address inactivity the WHO
suggest action on a societal level, not only individual and their approach is populationbased, multi-sectorial, multi-disciplinary and aims to be culturally relevant (Global strategy
on Diet, Physical Activity, n.d.).
In Scandinavia, doctors may prescribe physical activity to aid in health recovery similarly
to prescription of medication. Studies show that these prescriptions are taken seriously
and effectively increase physical activity (Kallings et al., 2009). Patients with different
medical conditions have gained clear benefits from physical activity (Pedersen & Saltin,
2006).
Body movement and physical activity at the work place have been well researched within
work place ergonomics. Work place ergonomics has promoted health in crucially
important ways. However, work place ergonomics has traditionally aimed to unburden us
from dangerous and physically demanding tasks (Shaw, Kristman & Vézina, 2013) rather
than furthering physical activity as a health benefit.
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The field of interaction design has during the past two decades come to embrace physical
perspectives of embodiment and movement. This quote is one example of that change:
“In revisiting Engelbart’s original idea, we can think more generally about how human
behaviour rather than the human intellect can be augmented with personal, social and
cultural technologies, which aim to actively extend what people can do” (Rogers, 2009).
Technology development has opened up possibilities for us to, from the palm of our hands,
perform tasks that used to demand considerable physical ability and energy. They are
often described as smart; smart phones, smart homes, smart fabrics and smart cars. Their
design incorporates a vast selection of functionalities with the same physical movements
for calling, taking photos, listening to music, etc. Maybe it is time to start recalling the
smartness of our bodies, the myriads of functions and movements we can perform and
learn to perform? Many communication tools (and other tools in our work and leisure time)
do not allow us to use physical power any way near the level of what would be sufficient
for the promotion of physical well-being and health. On the whole, the sedentary life style
of the modern world no doubt threatens our health. As an example of how, correlations
between time seated and development of metabolic syndrome have been found (Healy et
al., 2008).
We explore how invite body movements to come into play and used as a skill in design
education. Domains such as Human-Computer Interaction and Interaction Design could
contribute to prevent health problems through a broader physical-movement inclusive
perspective.

Related work in Interaction Design
Several researchers in Interaction Design have taken interest in investigating body
movements as input modality. Related work on tools enabling physical sketching, on
physical interaction techniques, on tracking technologies, on approaches using physical
activities for interaction are presented here.
At the Exertion Games lab research the focus is on body skills and design of interfaces for
sports experiences (Mueller, Edge, Gibbs, Agamanolis, Heer & Sheridan, 2012). This
group of researchers have enhanced several sports through technology such as
connected running over a distance. Humantenna is a mobile and ubiquities system where
the body is used as an antenna. The system recognizes whole-body gestures (Cohn,
Morris, Patel & Tan, 2012). Bodystorming is a method for understanding use in context as
well as for evaluating and inspiring design ideas (Buchenau & Fulton, 2000).
The method has been extended “in the wild”, outside of the conventional office
environment and activities that are unfamiliar for the researchers. It involves brainstorming
and discussing the participants’ design solutions and role-playing activities for gaining
understanding of specific use situations (Oulasvirta, Kurvinen & Kankainen, 2003).
Focusing on design for body engagement is an important expression in Tangible
Aesthetics (Djajajdiningrat, Matthews & Stienstra, 2007). Tangible User Interfaces (TUIs)
tries to bridge the digital and the physical world with interfaces that take into account user
skills and knowledge from the non-digital world making them physically graspable not only
invisible (Shaer &Hornecker, 2010).
Research has been done in analysing video of physical practices and the results are
qualities of movement that could potentially inform interaction design. Buur et al., (2004)
states; “This focus on actions requires a reconsideration of the design process”. Our take
of action is similar to their approach in that they make visible the variety of action possible
for a human body (Buur, Jensen & Djajadiningrat, 2004). Researchers have collected
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ideas for design from physical activities such as those of skateboarders, golfers
(Tholander & Johansson, 2010) and horseback riding (Höök, 2010). These ideas are also
inspiring and give hope for a “body” longing to be active.
The Spatial Sketch is a 3D sketch application using cut planar materials developed to
facilitate the step from physical spatial movement to design and fabrication (Willis, Lin,
Mitani & Igarashi, 2010). The Kinetic Sketch-up system consists of a series of mechanical
modules that can be physically programmed through gestures to visualize kinetic
behaviour thereby providing a method for motion prototyping in the tangible design
process (Parkes & Ishii, 2009). Sketch-a-Tui produces 3D paper objects that can be
tracked by a capacitive surface. It is a method for rapid low cost prototyping using
cardboard and conductive ink (Wiethoff, Schneider, Rohs, Butz & Greenberg, 2012).
Sketching with haptic material has been explored by Mousette were he describe that “The
sketcher can see or read more information than what is visually depicted. These added
meanings or unexpected interpretations directly feed back into the drawing activities,
invariably altering the sketcher’s actions and understanding of the situation” (Mousette,
2012). The potential for forceful motor skills in interaction design has mostly been left
unexplored, but a complete full-body mode of interaction, being carefully adapted to the
size, weight, strength and capabilities of the human body was found in an analysis of the
pre-electronic predecessors of computers, the wooden Jacquard loom (Fernaeus,
Jonsson & Tholander, 2012).
Researchers have looked into the physical experience dimension of technology interaction
through movement and touch (Larssen, Robertson & Edwards, 2007). An especially
concrete way of approaching the design space of physical movement interaction can be
found in recent explorations of human-powered devices (Pierce & Paulos, 2012).
The Wii and the Kinect game-systems that have been frequently used and adopted in art
and design projects are both examples of a more body-inclusive design (Márquez Segura,
Johansson, Moen & Waern, 2011). These game systems have also found their way into
rehabilitation (Schönauer, Pintaric &Kaufmann, 2011). Techniques for monitoring physical
movements are also developed to motivate us to be physically active in the Internet of
Things research. Kevin Ashton (2009) coined the phrase “the Internet of Things” (IoT) in
1999 (Ashton, 2009).

Approaching Body Movement as a Skill
We focus on ways to open up for more possibilities to incorporate physical movement and
use it in design. Development and design of information and communication technology is
part of the reason why we are facing health problems related to sedentary life styles. The
motivation for our approach lies in this situation. We are aiming at preventing future health
problems through a physically sustainable design approach.
We have investigated some of the potential values of physically demanding interaction
and movement exploration in design in a college course. 30 industrial engineering and
management students, all in their 4th (and last year) followed the course. The course was
entitled Human Product Interaction and was given at The Royal Institute of Technology,
Stockholm, Sweden. The students were encouraged to discuss, reflect, examine and
explore physical interaction between humans, products and the built environment. We
provided the students with a design brief: to design or redesign an outdoor gym.
One of their first tasks was to account for how they move during a 24 hour period. They
came up with categories of movements and calculated average time values within
categories. Even though they are students and therefore may be seated for most of the
days they were surprised of how physically inactive they were. Sitting came to over nine
hours. We invited lecturers from Public Planning on how the built environment has an
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impact on the way people can physically move in their neighbourhood and with lecturers
from The Institute of Gymnastics on how the motor system and the nervous system works
to help us orchestrate our movements.

The Design Task - Outdoor Gym
The students were given the design task to examine, explore and redesign either an
existing outdoor gym or to develop a new design. Outdoor gyms, (see examples in Figure
1) have become increasingly popular and can be seen in many public parks, as well as in
connection to sports arenas, running tracks, swimming pools and green-areas for
recreation and spontaneous activities in the city. The different groups (they were divided
into 9 groups) had to locate outdoor gyms in their given area (in or around the city) and
physically explore them, hopefully more at ease with using their movements as an
exploration tool and hopefully more tuned into movements through the physical-movement
experience in mind.

Figure 1: Two Outdoor gyms visited before developing the course, the first in Beijing,
China and the second in Zaragoza, Spain.

Physical Movement Sketching
In the initial phase of the design project, the students explored physical movement
sketching for the first time.
Instructed to sketch by using their bodies’ ability to perform physical movements they
started to explore range of motion and movement possibilities. First they tried out physical
movement sketching individually. This can be defined as a kind of warming up the
instrument or the tool. They were guided by a suggestion to explore “Limits of your
physical movement, and note what thoughts and feelings are evoked” Then they went
through the first one again, this time guided by the question: What kind of movements
would you like to do in an outdoor gym?
Then the sketch is (a) performed in front of their project group members. The other
students in the group tried to (b) mimic or mirror the same physical sketches. Sharing is
done through the same movement being performed in another body. Finally they
discussed their experiences and (c) reflected in terms of common ground and differences.
The concept of physical movement sketching incorporates:
a. Moving the body so as to transport an idea of movement
b. Experiencing that movement
c. Reflecting on the movement
It was a matter of trust to feel at ease showing others unconventional movements or ways
of interaction during the course. In order to cater for a more relaxed environment video at
this initial exploration was not used. However, video recordings could potentially serve as
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reminders and trigger muscle/motor memory and feelings for those that have participated
in the methods related to physical movement sketching.
Bill Buxton (2007) emphasizes the importance of sketching in interaction design practices.
He makes a distinction between sketching and prototyping where sketches suggest,
explore, question, propose, provoke and are tentative whereas prototypes describe, refine,
test, resolve and are specific. Buxton sees sketching as a tool to: explore the design
space, understand the design problem, ground discussion, and communicate progress
and user experiences. User experience becomes the key object of design. “Despite the
technocratic and materialistic bias of our culture, it is ultimately experiences that we are
designing, not things”. He has provided a list of attributes that are characteristic of design
sketches. One of the attributes is that they “suggest and explore rather than confirm [..].
Their value lies not in the artefact of the sketch itself, but in its ability to provide a catalyst
to the desired and appropriate behaviours, conversations, and interactions” (Buxton,
2010).
This has motivated us to consider physical movement sketching as a suggestive
exploration tool. It directly provides experience of behaviour, it can be put in context, in
interaction with objects or materials, it highlights our physical movement abilities and
brings it to the design as a resource to consider in early design phases. It is not an
ergonomic checklist but a method to generate experience and if observed by others also
observations of movement dimensions. Dimensions of movements can be duration,
intensity, frequency and from an aesthetic perspective also beauty.
When contrasting our approach with methods such as bodystorming, role-playing or
different ways of sketching (on paper, in 3D or similar) we see both similarities and
differences. With Physical movement sketching we align ourselves closer to sketching
than “storming”. Sketching usually comes after the idea-generating phase of brain- or
bodystorming. Physical movement sketching is perhaps best seen as an iterative learning
and design processes, aiming at opening up the positive effects of movement in the digital
domain. Physical movement sketching is a way of designing for and building bodily
awareness as we move.

Design Ideas and Concepts
As mentioned earlier, the assignment was to either redesign an existing gym or design a
new one. All nine groups (three to four students in each group) searched through a given
area for an outdoor gym where they lived.
The first group discovered a shoulder press machine designed in wood. The gym was too
heavy for some and too light for others. The original design from the producer did not
address the flexibility of changing weight. The group designed a solution where it was
possible to change weight with a flexible system. In their prototype they used containers of
water to try out different weight levels in the movement exercise. They measured the
weight required for doing shoulder presses (see figure 2).
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Figure 2: Prototyping with Water container and Dynamometer and the final design concept
The second group went to an outdoor gym that had very few instructions. In their report
they write: “Many of us in the design-group did not understand what movements to
perform. Even when we checked the instructions it was hard to transform the illustrations
into movements. We reflected on how difficult it can be to illustrate movements.” They
explored ways of designing the activity to make it contextually clear without the need for
additional instructions. They chose students as their target group since they could benefit
from being physically active for free at the outdoor gym. They also developed a mobile
application to motivate and remind the user to exercise at the outdoor gym or suggest
ways to use the nearby environment for physical activity. In Figure 3, the wooden sign
says: "Ready, steady run!" The aim is to encourage physical activity. Here the everyday
city environment becomes an outdoor gym. In Figure 4 – Exploring physical force.

Figure 3: “Ready Steady, run”

Figure 4: “Heavy Activities”

The third group examined settings for outdoor gyms. They found that many outdoor gyms
only use a small, restricted area without taking advantage of the potentially larger space
opportunities that many outdoor environments could provide. Considering larger potential
gym areas, this group used color-coded lines (similar to the colour coding of ski slopes)
green, blue, red and black. Within these lines different gym equipment was to be placed.
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The blue line was for light movement and the black was designed to be heavy and a real
challenge.
Group five focused on a specific public park situated in the city. The city park was rarely
used which the group found problematic. They came up with solutions to facilitate for the
local community to use the park for physical activity. The design concept (see Figure 5)
for the park in the central city where people mostly had picknicks and went for a stroll with
their dogs was focused around a less obtrusive visual design.
The students sought a design that did not disturb or interfere with other uses of the park.
They also designed a meeting point and a water-station to be used after or during the
exercise. The main design was a mobile application designed to guide visitors to expand
the use the park for a variety of physical activities.

Figure 5: The park concept – “Gymlan”.
Group six found an outdoor gym targeting senior citizens in a suburb. By interacting with
and collecting data from elderly in the area, this design group found that many of the
seniors thought that the gym was not demanding enough for them to use since it hardly
involved any forceful movements at all. The design solution included three new modules
that gave the seniors opportunities to engage more muscle power.
Group seven and eight targeted play and exercise with parents and children. During data
collection the parents expressed a wish to be outdoor and collaboratively perform physical
activities while “playing” with their kids. They could easily find indoor activities such as
“mother and child workout” but outdoor activities in the vicinity mostly provided standard
playgrounds. Parents mostly sat on the bench and watched their kids play or helped them
to swing. Finding motivation to participate in the opportunities for physical action available
on the playground was difficult. One group developed the concept of an obstacle course
and the other group developed a concept for a collaboration course with the aim of
attracting both parent and kids up to the age eleven. This collaboration course required
active participation from both parent and child. Figure 6 shows the concepts of parentchild gym and the parent-child obstacle course.
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Figure 6: The two versions of Parent and Children Gym
Group nine developed a new module, an "Interactive Carpet” (see Figure 7). The aim was
to allow and inspire the user to move in various ways. It was developed to meet the need
from users asking for similar resistance as when walking or running in deep snow or sand.

Figure 7: The Interactive Carpet

Student reflection on Physical Movement Sketching
All students wrote a three-page reflection on their experience of the methods used during
the course. Through a thematic analysis of the reflection texts on physical movement
sketching (examining the texts several times and clustering categories), the descriptions
could be arranged into four categories. These categories were: (1) Open Up Discussion,
(2) Generate Early Moving Concepts, (3) Generate Feelings, (4) Generate a Notion of
Physical load.
(1) Open Up Discussion These quotes, all from different students, suggest that physical
movement sketching can play a role in bridging the communication between stakeholders
in design. It seems to have the potential to provide a common ground, a language that
may unit and to ease tension or break-the-ice in communication. Performing physical
movements helped to create a more relaxed environment for design of physical
movement. They reflected on physical movement sketching as “strange movements” that
served to facilitate the design discussion. This is understandable considering that design
sketching usually occurs with paper and pen or using software. In dance or sports
contexts, exploring physical movement is common and fully natural; people are usually
comfortable with sharing and “discussing” physical movements. The participants also
expressed how physical movement sketching could open up for discussion of body
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movement in design. This is in line with how Buxton (2007) define sketching as “catalyst
to conversation”.
“The experience in your body of the movement sketch gives you some material to discuss
with end-users”. Student 4
“We used movement sketching as an ice-breaker between us, the designer and the enduser”. Student 19
“To do “strange movements” seems to have opened up the somewhat difficult language of
communication between us”. Student 23
(2) Generate Early Moving Concepts Physical movement sketching seems to have a
potential to create value in the initial concept phase. The value lies in quickly providing
movement sketches for future designs. This is similar to one of the attributes that Buxton
(2007) relate to sketching – quick and timely. Although there are knowledge domains such
as anthropometry and biomechanics to learn from, the result of physical movement
sketching may remind designers that individuals have different abilities and preferences
for movement. Performed early in the design process physical movement sketching may
negotiate space for physical movement and keep it from being marginalized.
“You can generate ideas that might not have come up if using only discussion and
sketching”. Student 15
“To physically explore is a good method when being in the concept phase. If this were to
become a real project aiming at producing products this would not have been good
enough or quite worthless. You need to be more specific and have a broader knowledge
of muscles and training if constructing an Outdoor gym”. Student 2
“Through the movement sketching it became very obvious that we all had different
preferences on how to move since our pre-conditions differ”. Student 7
(3) Generate Feelings Physical movement design seems to evoke strong feelings.
Apparently there were movements that created such strong feelings that it became hard to
suppress when discussing with end users. Physical movement sketching is an immersive
method and as such can provide internal and intrinsic motivation. The person engaged in
physical movement sketching comes to trust the body as an internal frame of reference.
We also see how movements are connected to feelings that change the perceived state of
being. As described by Buxton (2007) – “sketches provoke and evoke”. We found physical
movement sketching able to evoke and provoke feelings.
“If it “feels good” it can be difficult to change the design if the result from the end-user
survey shows that they want something else”. Student 29
“Your own experiences tend to be very strong and may trigger you to solve the problem
you yourselves encountered in the bodily sketching”. Student 28
“Movement sketching creates a feeling – and that feeling can be hard to suppress when
you go further in the design and involve end-user that might communicate other feelings”.
Student 9
(4) Generate a Notion of Physical load Physical movement sketching seems to create a
memory in your body. This is something that cannot be experienced through sketching
with software or paper and pen. To get an immediate sense of “future experience” of the
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interaction may be of great value when aiming for a movement inclusive perspective.
Physical movement sketching seems to provide a taste of “user-experience”. This is
important since as Buxton (2007) states it is experience and not simply products that we
are ultimately designing.
“We experienced how parts of our body became heavy after quite a short amount of time.
We used the experience of the movement sketch to inform the questions in our end-user
survey”. Student 5
“One tested and two observed. The one that tested told the observers what he was feeling.
It helped to see physical expressions”. Student 12
“After body sketch you can easily go back in your memory and refer to the experience the
feeling of weight or the load”. Student 11

Discussion
Aiming at exploring ways to open up the design space for a richer palette of tools to
incorporate and explore movements may be criticised as too obvious when selecting a
traditional physical activity such as gym setting. The choice of outdoor gyms as domain
was intentional and deliberate. The experience involved in physical movement sketching
becomes more perspicuous in a domain centered around physical movement. At this early
stage of our exploration we needed such perspicuity. Encouraging students to use a
method that is not fully developed and evaluated but in its very early phase of explorations,
to our judgements, caters for some parts of that setting to be ”stable”. The choice of
outdoor gyms as the focus for the design tasks was a “stable” parameter in this
exploration. Physical movement is obvious as a part of the design for such products or
settings. It would not put the students in an uncomfortable situation or challenge them too
much from a social or physical perspective.
In some of the student reflections, they refer to their participation in the physical
movement sketching as an important experience that would allow them to see future
design work differently. It was found to open up the design space for a broader variety of
physical skills using knowledge inherent in physical movements. This relates to the overall
aim of our approach.
From the student reflections we see that physical movement sketching can remind
designers that individuals have different abilities and preferences with regards to
movement. Engaging in physical movement sketching, the students were also able to trust
the body as an internal frame of reference. We relate this to the more specific aim of
providing ways for designers to be physically literate and movement skilled. They also
discussed issues of social trust. It was important to learn to be at ease with sharing “silly
movements” within the design team. Many found it to be a positive experience although
more time consuming than ordinary sketching, but also adding a physical memory.
Physical movement sketching seems to be a way to generate felt observations and
reflections on movement along an open-ended set of dimensions.
In our study we examined sketching to explore movement as experience rather than as
skilled depiction. Our work steps away from traditional sketching where the hand and eye
is dominating in the sketching activity and the outcome is a graphic illustration. The body
becomes the brush or pen performing the physical movement and the sketch is the
memory of the action that captures the feeling in the body. We experienced a growing
confidence in the students' abilities during the course to embrace and use physical
movement sketching for design of physical movement in public spaces. The nine design
concepts span from including more forceful interaction in the case of the elderly's gym and

1326

allowing a parent to find possibilities for physical activity at playgrounds to students’ need
for cheap out-door activities.
During the course the students frequently came to discuss and share their reflections with
us. They shared their discovery of the lack of physically demanding interaction
opportunities in their everyday life. The physical focus also seems to have influenced the
students’ everyday life; some started to walk to school or perform push-ups as a short
break during studies. Some showed an increasing awareness of their postures and
became more receptive of body signals. The lack of variation in physical strain and
relaxation is a subject worthy of further investigation.

Conclusion
We have described an explorative case study of physical movement sketching in product
and systems design that aims to explore, build and reflect upon physical movement as a
skill. The impact from this initial exploration (communicated in the students' written
reflections and during conversations in class) suggests that physical movement sketching
can open up the design space and invite the body to come into play to a greater extent. In
this setting it managed to open up discussion, generate early moving concepts, generate
feelings and last but not least a notion of physical load. In promoting and including our
motion abilities as a skill we see benefits for learning, enhancing user experience and for
future sustainable wellbeing.
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Learning from Students: Reflections from Personal
Magazines in Basic Design Course
Koray Gelmez, Istanbul Technical University, Turkey
Humanur Bagli, Istanbul Technical University, Turkey

Abstract
Reflective writing is an efficient way of getting feedback from students. Paper-based or
web-based course evaluation questionnaires alone may lack of collecting specific and
detailed information, especially for the fields like design education. This study focuses on
reflections captured from students via two different media –personal magazine and online
questionnaire– in 2012 Spring Semester conducted in Basic Design II in the Department
of Industrial Product Design at Istanbul Technical University (ITU), Turkey. Throughout the
semester, each student was encouraged to write a diary weekly and expected to submit a
photocopied page of it to reflect freely their impressions about the course and their
experiences, written or visual, or both. At the end of the semester, students were
expected to submit their diaries as personal magazines. This data is valuable to see the
development of the student in terms of design awareness and perceptions about the
course specifically. Moreover, a specific web-based questionnaire is prepared and
delivered to students in order to see the general tendencies about the course. Based on
this data, we explore how we can learn and benefit from students’ reflections for Basic
Design course mechanism and design education.

Keywords
Design education, Basic design, Reflective writing
Especially in project-based courses, face-to-face relationship with students is apparently
important both for students and instructors. This mutual contact makes students to get
involved in the course with more enthusiasm and also instructors are able to get more
feedback regularly.
Because the student quota for the Department of Industrial Product Design at ITU was
increased from about 30 to 45 step by step in recent years, the problems about
constituting that face-to-face relationship became more obvious especially for 1st year
courses. It has been demanding for instructors to deal with the huge number of students.
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Basic Design courses, which are compulsory introductory courses in Industrial Design
curriculum, were affected in such a way that direct and one-to-one interaction almost
disappeared. Therefore, the tutors of these courses –also the authors of this paper– had
to invent and implement methods to get feedback from students.
This paper aims to discuss these methods and reveal their outcomes. In order to capture
reflections from students two different media was used; namely personal magazine and
online questionnaire.

1. The Issue of Reflection in Design Education
In experiential learning, where the main focus is student, the actions that student does are
more crucial than those that the teacher does (Rogers, 1951). This idea also suggests
that students’ experiences and perceptions influence the methods of learning and the
things that are learnt. At this point, reflective process is considered as an important tool
where student can play an active role (Kolb, 1984).
According to Moon (1999), there are different understandings on reflection, which can be
seen in Dewey (1993), Hullfish and Smith (1961) and King and Kitchener (1994). These
understandings can be summarized as:
…. [reflection] impl[ies] a form of mental processing with a purpose and/or an
anticipated outcome that is applied to relatively complicated or unstructured ideas
for which there is not an obvious solution. This suggests close association with, or
involvement in, learning and the representational learning (Moon 1999, p. 4).
Reflection is particularly critical in the fields involving practice such as design. According
to Schön (1982):
Through reflection, [practitioner] can surface and criticize the tacit understandings
that have grown up around the repetitive experiences of a specialized practice,
and can make new sense of the situations of uncertainty or uniqueness which he
may allow himself to experience. (p. 61).
He points out two major notions: reflection-in-action and reflection-on-action. While
“reflection-in-action” corresponds to thinking on feet, “reflection-on- action” implies reconsidering a practice later. The former one is highly related to considering experiences,
feelings and theories in use. By this way, practitioner can inform his actions with new
approaches. However, the latter one refers to thinking on past actions. Therefore,
practitioner can examine his actions by revisiting them (Schön, 1982).
In summary, reflection is closely connected with the action; and practitioners should learn
frame and reframe the problems and make necessary changes during actions (Schön,
1982).
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As Dewey (1993) posited, “The function of reflective thought is, therefore, to transfer a
situation in which there is experienced obscurity, doubt, conflict, disturbance of some sort,
into a situation that is clear, coherent, settled and harmonious” (p. 100- 101). This
becomes more crucial in the context of design-related domains where problems are
wicked; and thus ambiguous (Buchanan, 1992; Rittel and Webber, 1973).
Based on Schön’s “Reflective Practitioner”, there has been a tendency to search for
getting reflections from students. In this context, the idea of reflective journal offers a tool
for “inner dialogue that connects thoughts, feelings, and actions” (Hubbs and Brand, 2005,
p.62). Specifically, the personal journal/diary (personal magazine in this paper) is
considered as a narrative descriptive writings where students can share their secrets and
no interaction between tutor and students occurs (Hubbs and Brand, 2005).
In short, diaries are used with the purpose of “help[ing] the students reflect on their own
learning process, including subjective experiences, and relate learning from literature to
their ongoing design project” (Lee et al., 2011).
In this study, personal magazines (a compilation of diaries in a graphically arranged
format) are used to capture reflections in Basic Design course.

2. A Brief Glance Into Basic Design Course
Basic Design, which is a fundamental introductory course in the first year of the curriculum
in design education, is considered as ‘indispensable’ by many design educators (Özer,
2004). The main scope of this course is on visual perception, principles of basic
structures, form-function relationship, and color theory. The formation of the Basic Design
concept is highly related to the perception theories of Gestalt, which shaped the
curriculum of Bauhaus school (Denel, 1981).
Denel, who took part in establishing Basic Design course in the Department of
Architecture at Middle East Technical University (METU), defines Basic Design as a
mental system with an emphasis on its visual dimension and considers it as the
foundation of and beginning of architectural education. With an attempt to develop
scientific approach, he asserts that it is problematic to implement Bauhaus practices
entirely; and proposes holistic approaches in the studio classes and a modification for
specific conditions (Denel, 1979).
Inevitably, the ever-changing approaches and emerging concepts influence the
understanding of design education. Kolko (2000) criticizes today’s design education
approaches for still being focused on form-giving, rendering, model making and styling
rather than business strategies, user-centered design and service design etc. In this
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critical period, especially Basic Design courses seem to be extremely significant as an
introductory course in Industrial Design curriculum.
According to Boucharenc (2006), Basic Design education is still a very significant element
in design education curriculum in most of the countries. More specifically, Blachnitzky
(2011) explores whether there is an agreement among first year design educators
regarding basic design principles (two- and three-dimensional basics, shape, color and
experimentation with materials). So; since human sensation remains the same, in today’s
design education it is still valid to teach these principles in order to improve a common
visual language, to practice their perception, and to develop a specific way of learning.
Not surprisingly, some of the educators believe that teaching design basics in general is
not sufficient and propose that real-world design projects should also be engaged in Basic
Design (Blachnitzky, 2011). At the same time, it is also essential for instructors to seek
proper methods while transferring knowledge to students and to be aware of different
pedagogical attitudes (Farivarsadri, 2001). Therefore, besides improving the design
projects assigned to the students, it is important to develop methods to establish coherent
communication with the students.
Since this study is based on students’ reflections in Basic Design II in the Department of
Industrial Product Design at Istanbul Technical University (ITU), the series of exercises
conducted throughout semester will be introduced briefly in this section.
Basic Design II is a compulsory course, which has a prerequisite of completing the Basic
Design I, for Industrial Product Design students at ITU. The course content is basically
composed of:
Three dimensional, structural and basic functional design exercises, Building
structural designs with different materials, Experimental exercises on Motion,
Structure, Mass, Texture and Light, Design as problem solving method, Creative
strategies in design. Experimental design and applications, Design problems of 3D functional systems and experimental 3-D design studies (ITU Course Catalogue
Form, 2009).
Even if the course content shares some similar characteristics with Bauhaus ecole, the
course tutors are seeking new approaches by adopting new design exercises and
applications for today’s student profile and conditions. Getting reflections by using
personal magazine is the result of this approach.
In 2012 Spring Semester, the following exercises were assigned in Basic Design II
course:
• Body Extension: Focusing on the interaction between human body and object
• Color and Objects: Differentiating objects with color
• Logo and Layout: Designing logo and developing layouts
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• Solid, Liquid, Gas: Expressing states of matter in 3D
• 3D Abstraction: Abstracting a pinecone and analyzing its structure
• Music Abstraction: Expressing music styles in 3D
• Structure: Elevating 80 kg person to 25 cm high with corrugated cardboard
• Reaction to Wind: Developing a system that reacts to the wind
• Award Set: Designing an award set
• Pure Function: Designing a system that holds, carries, displays and charges a cell phone
• Collapsible Seating Unit

3. Method and Data Collection
In this study, mainly two media were used for data collection about reflections of students
about the course: the personal magazines and the online questionnaire. While personal
magazines provide students’ insights, online questionnaire offers general tendencies on
the course.

3.1. Personal Magazines
Students were encouraged to write a diary weekly and expected to submit a photocopied
page of it each week throughout the semester. Via diaries, they could reflect their
impressions generally about their journey in relation to the course, visually, literally or
both. At the end of the semester, students were expected to submit their diaries as a
personal magazine, i.e. arranged in a graphically designed format. As tutors, we did not
interfere with the content and the format of personal magazines so that they could freely
express themselves (Figure 1 and Figure 2).

Figure 1: Personal magazines, 01.06.2013. Photograph by Koray Gelmez.
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Figure 2: Sample personal magazine pages, 01.06.2013.
We named it as “personal magazine” for two reasons. First, “personal” makes it specific to
the students, which encourages them to share their personal insights and stories with us.
Also, magazine implies the idea of arranging the pages in a coherent manner. Coherency
is one of the important dimensions of Basic Design, where students are supposed to
reflect visually with a proper layout and design elements.
The texts in the magazines were analyzed and revealed qualitatively since they contained
rich and contextual information. Mere descriptive statements related to the design process
were excluded from the analysis, such as:
We started to the semester with body extension. I made an extension that I could
put on my hand.
We have to make a pinecone abstraction and draw it on A3.
Since these kinds of statements do not include enough analysis and elaboration, we did
not consider them as a research input in this study.
However, personal insights were clustered into highlights. While composing these
highlights, we used both the excerpts from the personal magazines as well as our
observation throughout the semester.

3.2. Online Questionnaire
Online questionnaire was conducted at the end of the semester to gather general
tendencies about the course (See Appendix). 29 students filled in online questionnaire.
The first section of the questionnaire contained general evaluation questions about the
course. In the first section, we aimed to check if there was a problem with the course
mechanisms, tutors’ methods/attitudes and to learn students’ approaches in general.
The first section of the questionnaire reveals that students mostly agreed that the course
was conducted properly and the students were motivated for the course sufficiently.
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However, most of them think that there were some problems regarding assessment and
workload.
The second section of the questionnaire included the course-specific questions. In this
way, we aimed to gather data specifically related to the course. Therefore, we prepared
questions on the projects assigned during semester. Also, we asked them which skills that
they gained during the course. In this question, there were 22 skills listed, which can be
categorized into 3 categories: Skills related to problem definition and process; technical
skills and personal skills.
• Skills related to Problem Definition and Process: Time planning, Defining problem,
Problem solving, Experiencing design process properly
• Technical Skills: Ability to work individually, Ability to work in groups, Concept
development, Analyzing form-function relationship, Visual presentation quality, Verbal
presentation quality, Ability to analyze materials
• Personal Skills: Critical thinking, Curiosity in profession, Creative thinking, Abstract
thinking, Working in a disciplined way, Self-confidence, Courage, Communication with
tutors, Learning from others, Learning from environment, Openness to criticism

4. Highlights from Personal Magazines
In this section, highlights from personal magazines will be revealed in relation to the skills
listed in the online questionnaire: Skills related to Problem Definition and Process,
Technical Skills and Personal Skills. In order to give clues on contextual information, the
projects’ names are given in brackets.

4.1. Problem Definition and Process
As online questionnaire shows (Figure 3), 76,9% of students think that they gained skills
on defining problem very much (19,2%) and much (57,7%). In personal magazines, apart
from mere descriptions we can also see several statements on defining problem. The fact
that students try to define the problems by using their own words can be considered as a
positive effort for internalizing problems:
Even though we have difficulties in understanding in the beginning and our
projects were not good, we understood it in the end: Explore your body! [Body
Extension]
… the exercise related to music must be done with the feeling. [Music Abstraction]
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That was one of the hardest projects for me and it possibly was the hardest one.
Mutant pinecone work is an abstraction exercise in order to understand the
structure and graphic values of the pinecone. [3D Abstraction]
This initial exercise of the semester was very important and taught us a lot of
things. It enhanced our observation skills and exploring the things we were
surrounded, and the most important was the interaction between human body and
the product. [Body Extension]

70%
60%
50%
40%
30%
20%
10%
0%

Very much
Much
Moderate
Little
Very little
Defining
problem

Problem solving Time planning

Experiencing
design process
properly

Not at all

Figure 3: Skills related to problem definition and process
80,8% of students believe that Basic Design course affected their problem solving skills
much or on an average. Finding excerpts regarding problem-solving skills from personal
magazines is difficult because this is a skill embedded to students’ projects. Here are
some examples from their magazines:
The most important thing in abstracting a pinecone was not about what you were
thinking. The important thing was the final product. [3D Abstraction]
I tried to internalize what abstraction was. While abstracting an object, we had to
ignore certain features and differentiate it. At the same time, we had not to lose the
origin. [3D Abstraction]
From questionnaire, we can see that there is almost an equal distribution on the
contribution of skills related to time planning. In personal magazines, some students
complain about the problems they faced to due to the time limitation. This problem may
occur due to the lack of their experience. Since they cannot foresee unexpected
problems, they can have problems with time:
Since I could not think of binding details and the system, the time I spent at the
atelier got longer. As I was working, I faced with new problems and tried different
solutions. [Collapsible Seating Unit]
In some cases, time can become an obstacle that affects their thinking:
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Time limitation restricts our creative thinking; and this shows us the importance of
time for our occupation. [Body Extension]

4.2. Technical Skills
As we can see from online questionnaire (Figure 4), students think that Basic Design II
contributed on the ability to work individually much more than that to work in groups. This
may occur because most of the exercises conducted in this course were designated to
work individually. We observed some problems in assigning exercises for teamwork such
as heterogeneity in composing groups, difficulties in assessment and distribution of work.
That’s why, only 1-2 short-time group works are given to students; which are specifically
designed for teamwork (see Bagli and Gelmez, 2013). Therefore, this limitation may turn
out lack of improving ability to work in groups. However; as we can infer from the personal
magazines, even these limited group exercises make them to be aware of the difficulties
in working in groups:
I was convinced that working in groups was very challenging. [Structure]
There were three of us in this project. Working together was different. Whereas
you could implement what you are thinking in individual projects immediately, you
had to tell and convince others in group projects. [Structure]
Also, they can notice the positive aspects of group projects:
… this makes us to gain experience on working in groups as well. We saw that
opposite ideas might refute ours. Besides, since this project improved the ability to
work in groups, it was very important and beneficial. [Body Extension]
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30%
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20%
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10%

Little

0%

Very little
Not at all

Figure 4: Technical skills
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There were a plenty of statements in personal magazines on analyzing materials, which is
an important aspect of the course. In almost every exercise, we try to allocate time to
focus on exploring different materials and understanding their nature; and thus their
capabilities and restrictions. That’s why; we are able to find a lot of statements about
materials in personal magazines especially in 3D structural exercises:
The strength of corrugated cardboard is obvious. You cannot expect much from it.
Here, design comes into play. [Structure]
Our project was not successful in 3D. In fact, it would have been more effective if
we had implemented our ideas into our 3D model. [Structure]
For a long time, we could not do anything. After we recognized the material, we
saw the capacity of it. [Structure]
Although I tried to make models around my scenario, I could not reach to the result
that I desired due to the wrong material usage. But it helped me to think about all
materials’ and forms’ structures in nature. [3D Abstraction]
The type of the material and the dye was very important. They had to match. Each
dye might not fit to each material. [Color and Objects]
The fact that material was compelling affected the class very much. [Structure]
The most important thing was to explore the facet of runnels. [Structure]
In addition to these specific examples, some students would like to make general
inferences regarding materials:
What is interesting is; howsoever strong the material and binding details, if the
system is not durable, it is inevitable that the structure will collapse. [Structure]
In structural systems, using the material properly increases durability. [Structure]
The fact that we worked on various subjects in Basic Design provided us to see
new materials and thus we found opportunity to focus on our future directions and
field of study. [Color and Objects]
There are also few examples of skills related to verbal and visual presentation quality:
… but I could not explain my ideas with my model and speech. That’s why, my
presentation was not good. [3D Abstraction]
Additionally, I had difficulties in layout of the presentation. But I love my drawing
[Color and Objects]
I think I did not solve presentation techniques. I could not understand because of
either time limitation or obstruction in thinking. [Color and Objects]

4.3. Personal Skills
In personal magazines, there are a lot of expressions about how the course contributed to
their critical thinking, which is also supported by the questionnaire (Figure 5). This shows
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that students are mostly aware of what they gained from the course. This is also a sign
that they become reflective where the degree of self-questioning and elaboration are
high. They even criticize their works or processes showing that they internalize being
critical:
My drawing was weak; however, they were good as product family. [Color and
Objects]
I guess I played safe. Actually, this project was suitable for being experimental
[Solid, Liquid, Gas]
Thinking like that does not mean that I can find good ideas and implement them.
[3D Abstraction]
I understood wrong, I still can’t believe how I did it. [Body Extension]
Scarcity in projects and difficulty in working show me that it is really hard to change
things that one is used to and is conditioned unconsciously. Although I am not
satisfied with the result right now, this exercise is a good beginning for making
more innovative things by breaking some biases. I think creating awareness is
already a positive aspect of this class. [Color and Objects]
I tried to make a style with lines but this was not good either. That is, it was boring
as well as nothing different and unique to me. [Award Set]
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Figure 5: Personal skills
In this course, it is also crucial to get collective feedback. In other words, we encourage
students to listen and contribute to the critics about projects of their friends where they
can learn even more. They seem to highly agree with this as we can see from the
questionnaire (Figure 5). Some students mention on learning from others in their
magazines:
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Additionally, my friends’ projects with extrusion drew my attention. Rather than a
real 3D, these projects offered fake 3D as I did in my graphic design works. [Award
Set]
What I gained from the successful examples was that I learnt how to use the
material. They helped me while I was making the project again. [Structure]
At my first trial of coloring object I was not successful enough, however I did it
better after I heard comments and saw the other works done by my friends. This
project teaches us a lot. [Color and Objects]
I was really confused at first. After critics, it was clarified. [Reaction to Wind]
When I looked at other projects in the class, watching studio critics was very useful
for me. [Body Extension]
Because I could not attend to the class, I could not get feedback. Since I did not
know what they were talking, this was a disadvantageous for me and I had to
follow the class back. [Collapsible Seating Unit]
Apart from these highlights, we have difficulties in finding statements on skills we did not
mention in highlights such as curiosity in profession, creative thinking, abstract thinking,
courage etc.

4.4. Other Highlights
Apart from the highlights, mentioned above, we also observe that students tend to reflect
their experiences from daily life and their emotions, which can be regarded as a special
effect of free writing as a method. As we can see from the magazines, students are
affected from their experiences especially while initiating a project. For instance;
Since I am living in dormitory, I have troubles with the cables. This triggers my
project. [Pure Function]
The first thing that came to my mind was heater because I have problems with
one-sided heaters. [3D Abstraction]
A speaker in a seminar - I could not remember name - talked about designing
hexagonal office units for Herman Miller. This came to my mind and I continued to
the project with this. [Award Set]
Also, students want to reflect their emotions evoked during their design processes. We
can also observe these during our classes especially in the verbal presentation of their
project juries. The fact that they both feel negatively or positively during the process
shows that they tend to build strong attachments with the projects and thus the course.
From the excerpts below, we can see the effects of happiness, fear, and excitement etc.:
Getting positive comments in the jury makes me happy. [Body Extension]
After long trials, I finished the project. I was really happy. [Award Set]
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I did not assert that I designed a good logo but it was not so difficult that I feared in
the beginning. [Logo and Layout]
In fact, the feeling of remembering previous projects and benefitting from our
experiences make me excited all of a sudden. I hope I can learn to direct my
excitement in a positive way for my projects in the future. [Logo and Layout]
Starting to the issue of structure with this way was a bit scary. [Structure]
As usual, we felt lonely in a middle of a big sea again. Even if one knows
swimming, he cannot reach to the land. The saver might be a rope from a boat.
Again we are feeling the same. [Logo and Layout]
Perceiving the shapes on the pinecone was an amusing process. [3D Abstraction]
As seen from the excerpts, there is a wide range of emotions that students mention in
their magazines. This implies that students feel free while reflecting themselves.

Conclusion
This paper investigates capturing reflections from students via free writing in the form of
personal magazines in a Basic Design course supported by the data of an online course
evaluation form. It is observed that personal magazines have contributed as a strong way
of reflection to on both students and tutors.
As seen from the rich data gained from the excerpts from magazines, most of the students
become reflective in terms of transferring their impressions on Basic Design course. This
is considered as a positive long-term trait for students as individuals. According to Moon
(1999), “a person who is reflective seems to be someone who comfortably and
successfully engages in the mental activity of reflection and would make decisions that
are well considered” (p.5). As for the first year design students, we think that it is
noteworthy to gain these skills and become aware of them.
One of students questions herself and reflects her opinions referring to the nature of
design that involves uncertainty:
I found a chance to think on while we were completing our Basic Design course. I
asked myself questions and as usual I could not find certain answers (I guess this
is Industrial Design tradition). However, with this second semester, I am aware of
the change happening inside me.
Moreover, students’ reflections influence not only tutors’ motivation but also tutors’
perspectives while building their on-going and future courses. Therefore, reflections can
become as one of the main tools to learn from students.
In summary, personal magazines as a tool of free expression surely serve as mediator,
facilitator and also a translator that enables to understand students’ dialects. It is also a
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strong emotive and cognitive link between student and tutor, student and the process,
tutor and the course design.
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Appendix
ONLINE QUESTIONNAIRE
SECTION 1.
1. How is your attendance record in the course?
Number of respondents
0"

5"

10"

More than 80%

15"

20"

23

80%-60%

5

1

59%-30%

25"

79,3%

17,2%

3,4%

Less than 30% 0 0%

!
!

2. What is your grade expectation from the course?
Number of respondents
0

2

4

AA/BA

7

BB/CB

8

10

12

3

DC/DD

2
1

14

16

18

24,1%
16

CC

FF

6

55,2%

10,3%
6,9%

3,4%

VF 0 0,0%

3. How was your attitude towards the course in the beginning of the semester?
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Number of respondents
0

5

10

Positive

20

19

Neutral

Negative

15

6

4

25

65,5%

20,7%

13,8%

!

4. To what extent do you agree with the following statements?
A. In the beginning of the semester, course objectives, content and expectations were
explained.
B. The course was conducted in a planned way
C. Course tutors conducted the course clearly by emphasizing the important points.
D. The course was beneficial and necessary for my professional development.
E. Course tutors used necessary tools efficiently.
F. Course tutors provided students' active participation with appropriate methods.
G. The sources suggested and used in the course were related to the course objectives
and content.
H. Course tutors attended to the course regularly.
I. Course load was more than enough.
J. The assessment was fair.
K. The projects matched with the course objectives.
L. Course tutors worked in a consistent and regular manner.
M. The assessment of tutors was subjective.
N. Critics and comments of tutors were motivating.
O. Jury process was good.
P. Comments in jury were not efficient in terms of project development.
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SECTION 2.
5. Evaluate the following projects’ contribution on your professional development.
70%
60%
50%
40%
30%
20%
10%
0%

Very much
Much
Moderate
Little
Very little
Not at all

!
!

6. Mark the projects that affected you most (You can mark more than one).
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7. Evaluate the qualifications/skills that you gained during the course.
70%
60%
50%
40%
30%
20%
10%
0%

Very much
Much
Moderate
Little
Very little
Defining problem Problem solving

Time planning

Experiencing
design process
properly

Not at all

60%
50%
40%
Very much

30%

Much

20%

Moderate

10%

Little

0%

Very little
Not at all
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Are you a designer or an engineer? We are both. An
insight into Product Design Engineering through
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Abstract
This study was developed to understand the relationship between Product Design
Engineering education and Product Design Engineers in industry. It is the intention of the
authors to communicate data gathered from Product Design Engineering graduates from
Swinburne University of Technology in Melbourne, Australia, to better determine the roles
and responsibilities of a Product Design Engineer in the workforce. This information
provides a learning platform for other Product Design Engineering programs, as well as
create a greater understanding in industry as to what a Product Design Engineer can
contribute to product development or manufacturing industries.
The overall objective of this research is to continually improve Product Design
Engineering education around the world to align closely with industry expectations and to
differentiate Product Design Engineers from Industrial Designers and Mechanical
Engineers. With this aim, a focus group and survey-based data collection of Product
Design Engineering graduates was completed to provide a greater understanding of the
roles a Product Design Engineer has in a professional context.

Keywords
Product Design Engineering; Graduate; Industry; Survey

Introduction
Product Design Engineering is a relatively new engineering discipline. The emergence of
this field has created graduates who can successfully combine the creative thinking of
design with the analytical thinking of engineering (Kuys et. al., 2012). The question posed
in this paper is how much of this knowledge is applied by graduates in their respective
employment? To achieve this, a focus group and a survey-based study were completed
with Product Design Engineering graduates and results are presented in this paper.
Product Design Engineering is the convergence of two diverse disciplines — Mechanical
Engineering and Industrial Design — with the intention of training a qualified engineer with
a comprehensive understanding of applied Industrial Design. It must be noted that
Product Design Engineering is not two courses (Mechanical Engineering and Industrial
Design) combined to create one degree. The structure of successful Product Design
Engineering programs around the world intertwine the curriculum between engineering
studies and design studies to ensure students understand how to apply engineering
theories to tangible design outcomes. To put this in context, an example seen within the
curriculum at Swinburne University of Technology includes engineering subjects that
teach theories of thermo-fluid systems; while in the same semester design studio subjects
teach projects that directly link to the engineering content. In this example a portable
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refrigeration system is developed that includes functional thermo-fluid systems directly
applied from the engineering subject. Other examples over the past five years include
bone marrow transportation devices and portable air conditioning units – all applying
engineering theories for a functional design outcome. This enables the course design to
provide engineering knowledge in time for its implementation through ‘Project Based
Learning’ in a design studio environment. Another example includes studies in machine
design before designing a sustainable vehicle. It is important to make this distinction, as
there are double degree programs that teach Industrial Design and Mechanical
Engineering but these are often separate entities that do not cross paths during the
course of the degree. The benefit of interlinking these traditionally separate disciplines is
to ensure a Product Design Engineer can directly apply engineering theories/knowledge to
product outcomes by having the ability to think creatively and analytically at the same
time. This single most important characteristic is what differentiates a Product Design
Engineer to a straight Industrial Designer or Mechanical Engineer. This is not to suggest
that Mechanical Engineers and Industrial Designers will become obsolete; the role of a
Product Design Engineer in the design process fills the gaps between both disciplines to
appreciate the aesthetic qualities and user interactions of a product, while at the same
time having a primary emphasis on functional utility and manufacturability. Figure 1
visually represents where Product Design Engineering fits within the context of other
discipline areas. This visual (In Kuys et. al. 2012 adapted from Dixon, 1966, in Hundal
1997, p. 38) is widely recognised as an accurate visualisation of where Product Design
Engineering ‘fits’ within other disciplines.

Figure 1. The place of Product Design Engineering in the technological and cultural world.
(In Kuys et. al. (2012) adapted from Dixon, 1966, in Hundal 1997, p. 38).
Product Design Engineering by nature is multidisciplinary merging engineering sciences
with design, manufacturing and social sciences. It is important however to continuously
evaluate and moderate the contribution of these disciplines to Product Design Engineering
curriculum. Furthermore it is also necessary to understand industry requirements and thus
what is actually being done in industry when students graduate from a Product Design
Engineering program. Hence, this study pursues a focused understanding of the role of a
Product Design Engineer to better shape curriculum and to educate others in the wide
field of Product Design Engineering.
The offerings of Product Design Engineering education around the world has increased
over the past 10 years, while at the same time industry becomes more knowledgeable on
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what a Product Design Engineer can bring to a company. Identified by de Vere et. al.
(2010) the offering of Product Design Engineering programs is expanding internationally
with similar programs being taught in many universities as outlined in Figure 2. While
there is still a concentration of schools offering Product Design Engineering in the UK, the
geographic coverage is now wider, including Europe, North America, Australia and South
America (de Vere, et. al., 2010).

Figure 2. The Product Design Engineering global landscape (In de Vere et. al., 2010).
This paper represents the findings of 44 Product Design Engineering graduates from
Swinburne University of Technology who completed surveys containing 10 detailed
questions to understand the role(s) a Product Design Engineer plays in industry, with the
intention of better understanding if what is being taught at an undergraduate level is
aligning correctly with industry expectations and needs. Previous publications relating to
this issue tend to consist of qualitative descriptions of the development of courses (Koen,
1994) (Dym et. al., 2005) (Diehl et. al., 2005) (Lamancusa et. al., 1997) (Dieter and
Schmidt, 2009) (de Vere et. al., 2010). This paper provides an insight into what is
currently occurring in industry from a graduate perspective. This is important to ensure
Product Design Engineering curriculum is relevant to appropriately educate future
students for graduate employment, while at the same time enhancing and developing
graduate skills/tools to broaden the understanding industry has on where a Product
Design Engineer can fit within a manufacturing, engineering or design team.

Study aim
The aim of this study is to better understand the nature of work graduates are engaged in,
as well as to understand how these graduates apply what they have learnt during their
course; to subsequently provide a reflection on how the course has been of use to a
Product Design Engineering graduate in their current workplace and what can be further
applied to improve the curriculum according to industry demands.
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A visual representation of the intentions of this study, which is to understand expectations
of both graduates and employers in the field of Product Design Engineering, is showcased
in the figure below with an aim to identify what is missing in the current undergraduate
offering.

Figure 3. Alignment of Product Design Engineering between universities and industry.

Methods
The methods used for this study involve:
A.
An initial focus group discussion guided by the authors with the aim of obtaining an
insight into the opinions of Swinburne Product Design Engineering graduates in relation to
the applicability of their program education to their current industry environment. The
objective of performing this focus group was to allow and structure the design of a follow
up survey identifying areas of improvement for the Product Design Engineering
curriculum. The focus group was planned and performed as an online open forum with a
series of guided questions to generate discussion. Four Product Design Engineering
graduates (n=4) were approached to work with the three authors of this paper to set out
appropriate questions to create greater knowledge and exposure for those interested in
this field.
B.
An online survey of 10 questions in total and structured according to discussions
developed through the focus group. The design of this survey was aimed at understanding
the relationship between Product Design Engineering education and Product Design
Engineering employment. The relevance and structure of the questions in the survey was
validated through the preliminary observations provided by the focus group discussion.
These questions were then used to better understand the positive and negative aspects of
Product Design Engineering graduates in industry.
It must be noted that Product Design Engineering at Swinburne University of Technology,
Melbourne, Australia is strictly governed by the university to maintain the quality and
integrity of the program. This study aims to continually enhance this by going beyond the
program/university level to further understand the transition of skills into industry. To
maintain the quality of the program, annual reviews of course content by the discipline
leader in consultation with the course coordinator and staff takes place. This is done in
conjunction with a review of course content by an industry advisory committee that
consists of industry representatives and senior academics from other universities.

Results
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The focus group was comprised of Product Design Engineering graduates (n=4) with an
average of 7.5±2.4 years of industry experience. Initially, an enquiry of current job titles
and professional role descriptions provided an insight of the range of placements available
to Product Design Engineering graduates and clearly identified distinct roles within the
Mechanical Engineering and Industrial Design fields. Congruently, responses to further
queries in relation to work activities showed that practices and skill engagement are
specific to the industrial field; and perhaps not expected across the end-to-end product
development process. Hence, the need to identify a representative sample of the skills
that are expected of Product Design Engineering graduates by current industry becomes
very relevant in order to match industry demand to Product Design Engineering
curriculum.
The insight gained through this focus group further allowed the formulation of a set of
questions to be used in the following online survey. The online survey contained 10
questions that explored in depth the exposure of Product Design Engineers in a
professional context. It was decided that 10 well-constructed questions was adequate in
providing enough insight for this study, and was deemed an appropriate amount to have
higher response rates by limiting the time it takes in completing this survey by the
graduates. The reliability of survey research findings is largely a function of response rate.
Findings must be a true representation of the population size as low return rates are
presumed to suggest biases in data or variance effects in survey results (Edith et. al.,
2005). To prevent any form of bias the survey focused on the responses obtained from
graduates over the past 6 years, as this made up 93.18 % of responses.
The survey was made available online over a two-week period and yielded (n=44)
responses from recent Product Design Engineering graduates with an average of 3.5±1.3
years industry experience.
Only three Product Design Engineering graduates out of the 44 who responded had more
than six years experience, therefore the majority of respondents (93.18 %) graduated from
2007–2012. Focusing on this period a total of 129 students graduated, giving a response
rate of 31.8% of the specific sample. While a higher response rate would have been
desirable, 31.8 % of graduates captures sufficient data for this study, equating to just
under one in three graduates over the past six years of the program.
Specific responses to this survey are as follows:
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Question 1
How many years have you been working in a relevant Product Design Engineering field?

Figure 4. Question 1 results.
Results obtained from Question 1, (presented in Figure 4), show the number of years
experience in industry of graduates who completed the survey. It is observed that the
majority of responses are from graduates with up to 4 years experience in industry (2009
– 2012). This indicates that results from subsequent survey questions are most relevant to
recent graduates and thus the immediate contribution that they make, and demands on
their capabilities on entry to industry/professional practice.
Additionally, these results further corroborate the greater efforts in recent years directed at
maintaining relationships with Product Design Engineering alumni, which is reflected in
the majority of responses being from recent graduates.

Question 2
In your current job, to
what extend are you a
Mechanical Engineer?

Figure 5 (Left). Question
2 results.
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Figure 5 shows the percentage of graduates who classify themselves as a Mechanical
Engineer according to the type of work they develop every day in industry. The reasoning
behind the following two questions is to understand where Product Design Engineers fit
within industry. The Product Design Engineering bachelor degree program is fully
accredited by Engineers Australia1 and students graduate with an engineering degree, not
a design degree. Therefore, it is not surprising that over half of the respondents work in a
capacity where at least 50 % or more of their current job activities involve using their
Mechanical Engineering skills. It is interesting however, to see an even coverage of
graduates 93.18 % work across 10 % – 90 % of a Mechanical Engineering capacity. This
result shows that Product Design Engineering graduates are not categorised exclusively
as Mechanical Engineers or Industrial Designers.

Question 3
In your current job, to what extend are you an Industrial Designer?

Figure 6. Question 3 results.
It is interesting to observe the outcome of this question by finding a clear distinction with
Question 2 showing a greater percentage of graduates working more in an engineering
capacity than a design capacity. There is however, clear alignments with the middle two
responses (30–50 % and 50–70 %) for Mechanical Engineering roles and Industrial
Design roles – concluding with the same result for each respective section. Due to the fact
Product Design Engineering students graduate with an engineering degree they see their
formal qualification as an engineer, more so than a designer. Therefore, although they
may be doing more technical activities in industry — which could be classed as an
Industrial Design activity — respondents perhaps believe their role is favouring
engineering.
1

Engineers Australia is the national forum for the advancement of engineering and
the professional development of members. With over 100,000 members
embracing all disciplines of the engineering team, Engineers Australia is the
largest and most diverse professional body for engineers in Australia.
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On top of this, a recent search of Seek2 showed a greater percentage of jobs available for
Mechanical Engineers as to Industrial Design and Product Design Engineering as follows:
Mechanical Engineer – 935 Jobs available Australia-wide
Industrial Design – 686 Jobs available Australia-wide
Product Design Engineer – 675 Jobs available Australia-wide
One of the many positive attributes of a Product Design Engineering degree is the
diversity in graduate employment. Figures 4 and 5 suggest graduates have the skills to
work across all areas of Mechanical Engineering and Industrial Design, with the majority
working in both capacities in their current job.

Question 4
Please select the typical Mechanical Engineering activities that you most frequently
engage in during your current job.

Figure 7. Question 4 results.
To provide greater insight into the specific activities a Product Design Engineer has within
their respective employment, the following question shows the typical Mechanical
Engineering activities that currently take place. In analysing the results it is evident that a
majority of Product Design Engineering graduates are competent in the Mechanical
Engineering activities.
The strongest results within this question, manufacturing liaison (75%), research and
development (72.73 %), and project management (68.18 %); demonstrate
2

SEEK is Australia's number one job site with over 150,000 jobs online and visited
14.7 million times each month. www.seek.com.au (October 28, 2013).
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multidisciplinary attributes of a Product Design Engineer. In particular, having the ability to
be the link between members of a product development team and being able to undertake
development direction and decision making roles with a high level of responsibility. The
diverse Mechanical Engineering activities a Product Design Engineer boasts is evident in
Figure 7, showing all areas having at least one in three responses except for quality
function deployment.

Question 5
Please select the typical Industrial Design activities that you most frequently engage in
during your current job.

Figure 8. Question 5 results.
Question 5 shows that Product Design Engineering graduates are capable of typical
Industrial Design activities in their respective employment. Typical Industrial Design
activities are usually reserved for an Industrial Designer, however with the increasing
growth in Product Design Engineering, relevant companies are realising the contribution a
Product Design Engineer can make. This is not to say an Industrial Designer will become
obsolete, it merely shows how a Product Design Engineer can work collectively with other
associated disciplines – evidenced with the highest response to this question being the
more technical aspects of Industrial Design activities: Engineering Liaison (70.45 %).
Additionally, it is evident that Product Design Engineering graduates make full use of their
reinforced engineering problem solving skills through exploration and refinement of ideas
and communication of concepts, which are activities typical to the industrial design field;
this reinforces the synergy of skills gained through the Product Design Engineering
program curriculum.
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Question 6
Please select the typical Mechanical Engineering skills/tools that you most frequently
engage in during your current job.

Figure 9. Question 6 results.
Questions 4 and 5 give accurate data about the activities graduates engage in within their
respective Mechanical Engineering or Industrial Design roles. This helps frame the
discipline activities to provide a better understanding of the general areas of employment.
In order to expand this further the following two questions seek to understand the specific
skills/tools that graduates use in for both their roles as a Mechanical Engineer and their
roles as an Industrial Designer – with the intention of understanding if what is being taught
within the university context is appropriate to what students require in industry.
An analysis of the results shown in Figure 9 express great importance to the skills
required to successfully manufacture a product. Within the university context CAD
programs (in this case Solidworks) have always been a high priority as this is
communicated to the university through the program industry advisory panel.
It can also be seen that the skills/tools attracting the lowest rate of responses (FEA,
Failure Modes and Effects Analysis, Testing) are typically those used towards the end of
product design and development processes. Conversely the skills/tools with the highest
response rate are those commonly applied more or less from the start of the process. The
implication of this finding is aligned with those of Question 3 in suggesting graduates are
actively applying engineering skills at early stages of the product design process in order
to solve problems, make decisions and guide the development of the design from the
manufacturing perspective.
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Question 7
Please select the typical Industrial Design skills/tools that you most frequently engage in
during your current job.

Figure 10. Question 7 results.
As with the previous question, the most important skill used in an Industrial Design
capacity is 3D computer modeling/CAD. Almost all respondents selected this skill as
frequently used ranking almost 30 % higher than the next greatest response. While all
skills are important to industry, it is clear that the ability to successfully use 3D CAD
software will put students in a good position for graduate employment and perhaps can be
considered as a standard requirement for the Product Design Engineer professional
profile.
Additionally, results from this question further cement the implication of graduates’
involvement at an early stage of the product design process but in the capacity of directing
development from the perspective of materials and manufacturing. This is shown by
higher response rates in CAD and hand sketching, but substantially lower response rates
to elements of the design process relating to product communication and visualisation
(highly typical Industrial Design activities).
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Question 8
Are there skills/tools or activities that you have learned in industry that you wish you had
learnt during your Product Design Engineering degree?

Figure 11. Question 8 results.
Question 8 and 9 were open-ended responses that required survey participants to add
comments about the positive and negative aspects of the Product Design Engineering
degree in relation to what graduates are currently doing in industry. In order to evaluate
these results, a coding was used to group the responses to these open-ended response
questions. This was based on keywords that were interpreted as falling within skill/activity
categories. Grouped responses to the question concerning skills/tools and activities that
participants wished they had been taught as part of their degree, are shown in Figure 11.
Within these responses there is not one area that is dominant. It is contended that this
may reflect the different specialisations or biases of the current jobs of graduates. A better
understanding of the precise role/nature of each respondent’s job would provide further
insights in this matter. It is however noted that the category with the highest response rate
is “Manufacture” (20 %), which previous questions show as being an important skill for all
Product Design Engineering graduates. Thus this skill will be carefully considered for
improvement within the current program by further emphasising this area in final year
projects and professional attribute subjects.
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Question 9
Are there skills/tools or activities that you were taught during your Product Design
Engineering degree that you find unnecessary for your current job?

Figure 12. Question 9 results.
The negative response category covers responses that indicate that no skills were wished
for or that no skills/activities taught were deemed unnecessary. The “Other” category
shown in the responses for this question was included to count responses that only one
participant mentioned and do not fit within any of the other categories.
Grouped responses for this question concerning skills/tools and activities that participants
had been taught as part of their degree that were deemed unnecessary are shown in
Figure 12. In disseminating the information gained from this question, it is pleasing to see
55 % of respondents thinking nothing was unnecessary about the program they graduated
from. As previously stated, a majority of survey participants are recent graduates (0–4
years), giving greater relevance to the answers in this study as they are closely aligned
with the program that is currently being taught. On top of this response, 12.5 % of
respondents provided comments associated with the coded statement – “Appreciative of
breadth regardless of use”, showing that 67.5 % of respondents feel there is little deemed
unnecessary about the program. The remaining categories had minimal response rates
with no particular area highlighting major concern – most likely due to the different
positions Product Design Engineering graduates hold in industry.
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Question 10
Is sustainability considered and applied in your current job?

Figure 13. Question 10 results.
This question was asked as a response to a previous study by one of the authors of this
paper looking at how sustainability is embedded and applied in Swinburne’s Product
Design Engineering curriculum.3 In this paper (Kuys et. al 2012), a similar survey-based
study was completed to understand the impact of sustainability pedagogy in Product
Design Engineering undergraduate programs around the world. While this final question
does not directly link to the core intentions of this study, it is still interesting to see the
transfer of knowledge from an undergraduate program into industry.
The results for this question are rather predictable, however, it is somewhat disappointing
to see one third of respondents saying sustainability is rarely considered or applied in their
current job. The reasoning behind a majority of these responses was cost implications and
the fact that many respondents are junior members of staff who are not in positions to
influence change. Product Design Engineers — like many other professions — need to
prioritise sustainability and while over half of respondents “sometimes” consider and apply
this, it is anticipated that this figure will grow, as the graduates grow within their respective
employment.

Discussion and Conclusions
The ‘design process’ between an engineer and a designer shares common ground but
has a lot of differences. An Industrial Designer is constantly thinking about the final
product outcome and its communication throughout the whole design process with a
stronger ability to tackle the front-end of a design project. A Mechanical Engineer is more
concerned with the product functionality/performance with the anticipation of developing
3

Kuys, B., Velasquez Montoya, M., Thong, C., Glover, J. (2012). Embedding sustainability
in Product Design Engineering curriculum. A comparison of needs on an international
level. Proceedings of the Design Research Society 2012 Bangkok. Volume 2.
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concise outcomes in preparation for the product’s manufacture. Product Design
Engineering can be seen as a dialogue between both disciplines with expertise in both the
development and execution of a product. This study concludes with a view of the
contributions Product Design Engineers can make to both industries based on survey
responses.
The primary contribution drawn from responses is in the integration and application across
both disciplines – Mechanical Engineering and Industrial Design. This is demonstrated in
the balance between Mechanical Engineering related skills/tools and activities and
Industrial Design related skills/tools and activities engaged in. This shows that a Product
Design Engineer by majority is capable of working across both areas successfully. More
specifically major findings from Questions 3–6 show explicitly that the application of these
skills begins at an early stage of the design process (Industrial Design related), with an
emphasis on driving the design forward from a problem solving, materials and
manufacturing perspective.
The survey-based method used to gain data in this study — like all surveys-based studies
— has some discrepancies with the results. In this case, the majority of differing opinions
are likely due to the different roles a Product Design Engineer has in industry. In
comparing the different roles a graduate has in Questions 2 and 3 in this study, with the
positive and negative aspects of their Product Design Engineering degree in Questions 8
and 9, it is clear there will be certain respondents that are employed in more of a
Mechanical Engineering position or more of an Industrial Design position. Therefore,
certain areas of the Product Design Engineering program that are extremely useful to
certain graduates may not be used at all by others. A further consideration is in possible
biases of responses dictated by the perceived role/job or employer of graduates. It is
thought that the current role of a graduate may bias the interpretation of activities or skills.
For example a Product Design Engineer employed in an engineering firm may believe
some Industrial Design activities are not undertaken or irrelevant by virtue of the fact that
they perceive their role to be as an engineer. This creates a need to establish clear
definitions of skills and activities that transcend subjective definitions within the disciplines
of Mechanical Engineering or Industrial Design and improve objectivity of responses.
There is a concern that a Product Design Engineer covers a broad range of skills without
necessarily being an expert at any. From the results of this study it is possible to conclude
that a Product Design Engineer is exceptional at Product Design Engineering. This is
shown in the way Product Design Engineers work cohesively with other disciplines while
maintaining integrity in their own field as a subset of engineering. Thus it is also concluded
that the notion that a Product Design Engineer is half a designer and half an engineer is
false — they are not solely designers or engineers — they are Product Design Engineers.
The knowledge within industry of what a Product Design Engineer is has become
increasingly popular as there is now a realisation that the need to better connect
traditional fields of design with engineering is a response to the changing landscape of
product development and manufacturing companies.
The intentions of this study was to focus the education in this field to better understand the
positive and negative aspects of Product Design Engineering education, while also
understanding the specific roles graduates play in industry. The survey responses have
helped do this by clearly differentiating the total skill-sets of a Product Design Engineer
from a traditional Industrial Designer and/or a Mechanical Engineer, which is seen in the
breadth of skills from both disciplines applied by graduates. Thus, it is further concluded
that a Product Design Engineer has the necessary knowledge, technical skills and generic
skills to carry out research, conceptual design, engineering design, detailing,
manufacturing, and project management in the development of products.
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It is the authors’ anticipation that other universities around the world learn from the
success of this program and consider introducing something similar where a Mechanical
Engineering and Industrial Design program already exist. Product Design Engineering in
Australia has found a niche by filling the void between the analytical engineers and the
creative designers – It makes sense for the future success of product development and
manufacturing companies globally and the authors’ are optimistic this discipline can grow
on a global scale.
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Abstract
The division and specialization of Industrial Design (I.D.) and Engineering Design (E.D.)
has made artifacts become large and complex, which turned to be one of the reasons of
causing environmental issues and man-made disasters in recent years. Because the
issues are difficult to solve using a single field, and works of comparison and analysis of
both fields from a same viewpoint are few, I.D. and E.D. should be comparatively
analyzed from comprehensive viewpoint. This paper describes the analysis of comparing
research on I.D. and E.D. using comprehensive viewpoint. Herein, Multispace Design
Model (M model), which consists of value, meaning, state, and attribute spaces, and
circumstance, is introduced. Along with the extraction of research papers from both I.D.
and E.D. research, whether each paper deals with 4 spaces or circumstance is analyzed.
From the ratio of each space and further analysis, the characteristics and relations of I.D.
and E.D. are clarified. By comparing works, both fields show a complementary relation
with respect to meaning space, state space, and circumstance. In conclusion, this paper
indicates the characteristics and the differences of I.D. and E.D. Additionally, by analyzing
both fields with use of M model, the comprehensiveness of the model is discussed.

Keywords
Industrial Design; Engineering Design; Multispace Design Model (M model)
In the mid-19th century, Industrial Design (I.D.) and Engineering Design (E.D.) have
diverged with Arts and Crafts Movement by William Morris as a start (Matsuoka, 2010).
Moreover, during the 20th century, both I.D. and E.D. have developed independently. I.D.
has grown through elaborate design in Bauhaus, while E.D. has developed through
structural analysis and optimization with the development of computers (Mitsui, 1996;
Sato, 1998). Generally, I.D. conducts external design, which emphasizes the object and
its surroundings, whereas E.D. conducts internal design, which focuses object itself.
Therefore, I.D. and E.D. are considered complementary, and both have been adapting to
highly developed technologies and various users' needs by specializing in their own fields.
Modern artifacts have become massive and more complex. This makes it difficult for a
specialized field to solve design problems. Consequently, there is currently a movement to
resolve these issues by integrating different design approaches (Sato, 2009).
Along with the development of I.D. and E.D., for the discussion on unification of I.D. and
E.D, design symposiums have been held. Although many activities focus on unification,
only a few studies have analyzed both I.D. and E.D. from a comprehensive viewpoint.
One of the comprehensive viewpoints is called Multispace Design Model (M model). To
integrate I.D. and E.D. comprehensively, the characteristics of each field must be clarified.
In this research, papers from both I.D. and E.D. research are evaluated using the M model.
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Furthermore, research from between 2001-2005 and recent research from between 20062010 are compared to clarify the future task for integrating I.D. and E.D.. In addition, the
utility of M model for comprehensive viewpoint is discussed.

Multispace Design Model (M model) as comprehensive
viewpoint
The Multispace Design Model (M model) is a framework for design theory that can
comprehensively acknowledge all types of design procedures (Matsuoka, 2011, 2013).
The basis comes from the general design studies of Yoshikawa (Yoshikawa, 1981, 1987),
and has been expanded so that the M model can consider concepts such as value,
meaning, and circumstance. As shown in Figure 1, the M model is composed of thinking
space and knowledge space, enabling logical reasoning of design practices through the
design process. When designing, an object’s elements are divided into the thinking space,
and the relation of these elements will extract a novel design. Because the M model can
assess design elements comprehensively, herein it is used to analyze the characteristics
and relations of I.D. and E.D..
Thinking space is comprised of circumstance and four spaces: value space, meaning
space, state space, and attribute space. Value space consists of various values (e.g.,
social, cultural, functional, and personal values). Meaning space consists of elements
relating to the object’s functionality and image, while state space consists of the state of
an object, which can be described by the relation of the artifact and its circumstance.
Circumstance refers to the usage environment, including the user and the ways in which
artifacts are used. Finally, attribute space holds elements that express the artifact’s traits
that are unaffected by its surroundings. Value space and meaning space are grouped as
psychological spaces, while state space and attribute space are grouped as physical
spaces. In addition to thinking space, the M model is comprised of two types of knowledge
spaces: objective and subjective knowledge. Objective knowledge space consists of
general knowledge, while subjective knowledge space is based on personal experience
and characteristics. In short, the M model is created by four thinking spaces and two
knowledge spaces.
Figure 2 shows the design process based on the M model (Matsuoka, 2010). This process
is divided into three parts. The first process is concept design, which mainly considers
psychological elements. The second is basic design, which considers meaning and
physical spaces, and the third is detailed design, which considers and optimizes physical
elements. Furthermore, the concept and basic design processes both include a bottom-up
process and a top-down process, whereas the detailed design only conducts a top-down
design.

Figure 1: Multispace Design Model (M model)
s
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Figure 2: Design Process Based on M model
s

Relation of Industrial Design and Engineering Design
Considering the results and an examination of a thought experiment on I.D. and E.D. (Lee
1995a, 1995b; Noguchi 1999), the characteristics of each field were determined. Because
the objective and requirements in I.D. are usually unclear, psychological elements such as
the users’ needs and society’s movement are mainly considered in order to gradually
clarify the design objective. In addition, numerous combinations of physical elements (e.g.,
shape and color) are considered under unclear objectives to derive solution candidates.
The final solution is derived heuristically through trial and error. Hence, I.D. mainly
considers psychological elements as well as the relation with physical elements to create
various design solutions.
On the other hand, the objective and requirements in E.D. are usually clarified in the
beginning. Solutions are derived by considering how to materialize the object’s function as
well as the mechanism or material. In particular, when a design problem can be quantified,
the object’s function can be replaced with a quantity of states, and an optimization method
can unilaterally derive an optimum solution. Consequently, E.D. mainly focuses on
physical design elements, and consists of an optimized characteristic.
I.D.’s characteristics are dominant in the early process of design, whereas E.D.’s
characteristics are dominant in the late process of design.

Research Analysis of Recent Years
Process and Results of the Research Analysis
Research papers were extracted from I.D. and E.D. research between 2006 and 2010 to
clarify the characteristics and relations of each field. In order to compare two fields, The
Japanese Society for the Science of Design (JSSD) was chosen as the representative of
I.D.. On the other hand, The Japan Society of Mechanical Engineers (JSME) was chosen
as the representative of E.D.. E.D. research papers were extracted by searching papers
that include a word, "design". 315 and 177 papers were extracted from JSSD and JSME,
respectively. These 492 papers were used in the analysis. Because the elements and
characteristics of I.D. and E.D. can be comprehensively explained using the M model, the
M model was used to compare and analyze research papers in these two fields. The
effectiveness of the M model as a comprehensive framework is considered along with the
analysis.
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Table 1 shows the evaluation criteria used to determine which items each research paper
evaluated: value space, meaning space, state space, circumstance, and attribute space.
For example, for the paper "Operability and Visual Image of the Knobs Considering the
Number and Touching Points of Fingers" (Table2 and Figure 3) (Matsuzaki, Uehara, Ueno,
& Imura, 2003), the value space corresponded to the operability of knobs, which was also
the objective. Because the meaning space is what realizes this factor, the sense of texture
and the stability could be related here. In addition, this research paper conducted an
experiment to evaluate different gripping patterns of various users. Therefore, the diversity
of the testees corresponded to the circumstance. Finally, the size and the shape of the
knobs corresponded to the attribute space. A similar analysis was conducted for each
paper. Figure 4 shows the results.

Discussion of Results
After extracting the characteristics of I.D. and E.D., these two were compared, including
examples from the extracted research papers.
The analysis indicated 77.8% of I.D. papers examined attribute space, while 76.5%
investigated meaning space. Papers of I.D. research mainly focused on the connection of
attribute and meaning. Concretely, most papers connected the shape and color to the
users’ image and impression. On the other hand, only 17.8% included circumstance and
few papers (8.3%) discussed value and state spaces. Because I.D. papers mainly
handled visual information such as image and sensitivity, value space, state space, and
circumstance were not sufficiently considered. For example, papers included the relative
spectral distribution of brightness and people’s line of sight. I.D. papers handled many
parameters that are difficult to express quantitatively. Consequently, the examination of
state and circumstance tended to be neglected.

Table 1: Evaluation Criteria
s Value Space
Analyze elements in the value space
Meaning Space Analyze elements in the meaning space
State Space
Analyze elements in the state space
Attribute space Analyze elements in the attribute space
Circumstance
Analyze elements in the circumstance

Table 2: Example of Research Paper
s
Operability and Visual Image of the

Title

Knobs Considering the Number and
Touching Points of Fingers

The elements that affect high
operability, depending on the number
Summary
of fingers and the difference of the
knob diameter are clarified.
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Figure 3: Various Structures of Knobs
s
I.D. Research

100.0%

E.D. Research

50.0%

0.0%
Value

Meaning

State

Circumstance

Attribute

Figure 4: Results of Research Analysis from 2006-2010
s
The "Apparent Weight of Color: Effects of Chroma with Different Hue" (Shinohara,
Kinoshita, & Ichikawa, 2007) is representative of I.D. characteristics. Table 3 provides a
brief overview of this research, which aimed to elucidate the effects of hue, chroma, and
brightness on the weight of color based on objective methods. Two experiments done in
this research show the relation of weight and brightness and the relation of weight,
brightness, and chroma, respectively. The value of color weight is expressed by HL and K.
The Munsell brightness and Munsell hue are denoted by V and C, respectively. This
research did not examine value. In this case, the weight of color corresponded to the
meaning space. In addition, because this research did not examine the differences
between the types of light, the state and circumstance were not considered.
Table 3: Example of I.D. Research Paper
s
Apparent Weight Color: Effects of
Title
Chroma with Different Hue
In order to realize the well-balanced
color scheme, this paper aimed to
understand the apparent weight of
Summary
color with different value, chroma, and
hue in terms of systematic
experiments.
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Finally, the hue, chroma, and brightness corresponded to the attribute space. Because
this research focused on the relation of meaning and attributes, it is a typical example of
I.D. research.
The characteristics of E.D. differed from those of I.D. (Figure 4). At E.D. research, 97.2%
of the papers examined attribute space, while 79.7% and 68.4% investigated state space
and circumstance, respectively. Thus, E.D. mainly considered the relation of attribute
space to state space and circumstance. For example, E.D. related the measurement and
material to the loading condition and constraint condition. However, only 20.3% and 9.0%
of papers examined meaning space and value space, respectively. Therefore, E.D. did not
sufficiently consider the object’s value or function.
"Active Suspension Control Considering Lateral Vehicle Dynamics due to Road Input" is a
typical example of an E.D. paper (Table 4)(Suzuki & Takahashi, 2012). Figure 5 illustrates
a vehicle model when examining an active suspension control system. In this research,
the characteristics of the suspension, vehicle weight, and the height of the barycenter
corresponded to the attribute space, while the displacement amount of the road surface
corresponded to the circumstance. Furthermore, the suspension stroke and horizontal tire
force, which were affected by the displacement amount of the road surface, corresponded
to the state space.
The equation of motion of the vehicle model is expressed in this research. Mb expresses
the vehicle mass, which includes the spring. Mt denotes the mass of each tire, and zu
represents the vertical displacement of the tire. Ir, Ip, and Iy express the vehicle roll angle
moment of inertia, vehicle pitch moment of inertia, and vehicle yaw angle moment of
inertia, respectively. Kf,r represents the spring constant of the suspension, and Cf,r
expresses the damping resistor.
Table 4: Example of E.D. Research Paper
s
Active Suspension Control Considering
Title Lateral Vehicle Dynamics due to Road
Input
A new active suspension control
method for reducing the vehicle
Summary
vibration and vehicle lateral motion due
to the road input are proposed.

Figure 5: Vehicle Model
s
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Kt indicates the tread width, zri expresses the vertical displacement of the road surface
and zcg denotes the vertical displacement of the barycenter. Fyi expresses the horizontal
tire force, and Fi represents the thrust created by the active suspension. According to the
MDM, Mb, Mt, Ir, Ip, Iy, Kf,r, Cf, r, and Kt are attribute elements, zui, zcg, Fyi, and Fi are state
elements, and zri is a circumstance element. The equation of motion expressed the
broadside motion regarding the characteristic of the suspension, and was used to
estimate the response of the vehicle against the road surface displacement. Because this
paper modeled the relation of state and attribute, it is a typical example of an E.D. type
research paper.
Table 5 shows the characteristics of papers from I.D. and E.D. research. Based on the
discussion of the characteristics of I.D. and E.D., this section conducts the analysis of
comparing two fields. After evaluating similarities in the value space and attribute space,
the differences in meaning space, state space, and circumstance are discussed.
Both I.D. and E.D. had low percentages for value space (8.3% for I.D. and 9.0% for E.D.),
but both examined attribute (77.8% for I.D. and 97.2% for E.D.). Both fields focused on
attribute space, but not value space. On the other hand, I.D. focused on meaning space
(76.5%), but E.D. did not (20.3%). Although I.D. did not focus on state space or
circumstance (8.3% and 17.8%, respectively), E.D. did (79.4% and 68.4%, respectively).
These results indicate that I.D. tends to research meaning space, while E.D. tends to
research the state space and circumstance. Therefore, I.D. and E.D. form a
complementary relationship within the fields of meaning space, state space, and
circumstance. Due to this relationship, a design that employs both I.D. and E.D. should
sufficiently consider meaning space, state space, and circumstance, and should create a
high quality design considering the users’ cognition and sensibility.

Comparison to past research
To clarify the future tasks for integrating I.D. and E.D., the tendency of both fields needs to
be discussed. In order to evaluate whether the tendencies of I.D. and E.D. have changed
with time, papers from 2001–2005 and 2006–2010 were compared.
Table 5: Characteristics of I.D. and E.D.
s
I.D. Research
E.D. Research
Value

Few research
handling value
space

Few research
handling value
space

Meaning

Many research
handling
meaning space

Few research
handling
meaning space

State

Few research
handling state
space

Many research
handling state
space

Few research
Circumstance handling
circumstance

Many research
handling
circumstance

Attribute

Many research
handling
attribute space

Many research
handling
attribute space

1375

Process and Results
Research subjects from 2001–2005 were assessed in the same manner as those from
2006–2010. Figure 6 shows the results from 2001–2005. I.D. papers focused on meaning
space (83.3%) followed by attribute space (75.6%). Circumstance and state space were
considered in 36.3% and 31.6%, respectively, while value space was only considered in
18.8%. E.D. focused on state space (90%) and attribute space (89.6%). Meaning space
was considered in 36.0% of the papers, while circumstance was considered in 16.3%.
However, value space was the least considered in E.D. papers (2.8%).

Comparison of the Past Research and Recent Research
Compared to papers from 2006–2010, research papers from 2001–2005 differed in the
ratios of value space, state space, and circumstance. From 2001–2005, I.D. research
papers had a larger portion of value space and circumstance than E.D. papers. However,
from 2006–2010, E.D. papers had a larger proportion in these two spaces. In addition,
there was more than 20% growth of the state space in E.D. research papers.
The change in value space is because researching for new values and reapplying artifacts
to meet users’ needs is becoming profitable in E.D. (e.g., creative engineering). Table 6
briefly explains research examining value space using an example (Hasegawa, Sonoda,
Tsukamoto, & Sato, 2009). The system was created by a problem comprehension
process and a problem solving process. The problem solving process was composed of
two bottom-up (thinking phase and contradiction solving phase) and one top-down
thinking process (solving phase).
I.D. Research from 2001-2005

100.0%

E.D. Research from 2001-2005
I.D. Research from 2006-2010
E.D. Research from 2006-2010

50.0%

0.0%
Value

Meaning

State

Circumstance

Attribute

Figure 6: Results of Research Paper Analysis from 2001-2005 and 2006-2010
s
Table 6: Example of an E.D. Paper Analyzing Value

Title

Development for Creative and
Inventive Design Support System: 1st
Report, Systematic Approach and
Application of Creative and Inventive
Thinking Process

A systematic approach of the creative
and inventive thinking process for
creative and inventive Design Support
System (CDSS) are proposed. In
Summary
addition, three methods contradiction
understanding and solving methods
and the invention principle of TRIZ- to
this approach is introduced.
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Figure 7: Creative Thinking Process
This system was applied to a walking support mechanism for elderly people. Figure 7
shows the creative thinking process used in this paper. The value and purpose of this
research was "to prevent weakening of legs and loins, which disturbs normal walking" and
"to prevent falling and ensuring safety when going outside". Furthermore, the element
"prevent falling when stumbling", which was extracted in the problem comprehension
process, was an element that belonged to the meaning space. State space elements
included "to trip", "angle of elbow", and "distance from body", while "elderly" was the
element of circumstance. Moreover, there were elements such as "break" and "caster" in
the attribute space.
Secondly, the recent change in circumstance was confirmed compared to past research.
This change may be due to the advances in computer technology, which allows
experimental simulations in which the circumstance can be easily altered. For example,
various loading conditions and constraint conditions can be easily observed in a computer.
Another reason is the prosperity of service design, which focuses more on the user than
the artifact itself. Table 7 shows an example of a paper focusing on circumstance where a
method to analyze and extract company and users’ needs were proposed (Akasaka,
Kimita, & Simomura, 2010). Additionally, the paper proposed a tool to easily implement
the proposed method (Figure 8). The tool has four steps: decision of the analysis subject,
extraction of a practical goal, description of a script, and extraction of RSP. The paper
applied the proposed method to a social infrastructure utility corporation. Because the
paper defined a circumstance when determining the analysis subject, this is a typical
example of a research paper examining circumstance. Because the corporation’s needs
were extracted when selecting the practical goal, this paper evaluated value. Furthermore,
the RSP, which was the required function, corresponded to the meaning space.
By comparing research from the past to recent research, it was clarified that the
importance of considering value is increasing, although both fields still do not consider
value enough. The same tendency was shown in the circumstance and the state space.
Therefore, in addition to understanding the complementary relationship, both fields need
to consider more of value, circumstance and state.

Future Tasks of I.D. and E.D.
By analyzing research papers based on the M model, and comparing research from the
past to recent research, three tasks were indicated for both I.D. and E.D..
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Table 7: Example of an E.D. Paper Analyzing Circumstance
Title

Development of a Tool to Analyze
Customer Values for B2B Service
Design

A method to extract customer
requirements in a B2B service is
proposed. In addition, a tool for helping
Summary
service designers extract customer
requirements easily and exhaustively
was developed.

Figure 8: Process of Inter-corporate Service Customer Analysis
s
(1) Consideration of value
Recently, I.D. has been shifting from material value to mental value as well as from
quantity to quality. Therefore, further research on value must be conducted to realize this
movement. Especially, both user and maker values, and value affected by time need to be
researched. On the other hand, there is not a movement in E.D. to consider various
values. Therefore, to increase the research of value in E.D., methods to express values
quantitatively or methods to connect the value and function need to be elucidated.
(2) Consideration of meaning in E.D.
This paper suggests that E.D. does not analyze meaning space often, but tends to
consider circumstance, especially in the field of service design. Therefore, E.D. needs to
consider more meaning to specifically realize service through human cognition and
sensitivity.
(3) Consideration of state and circumstance in I.D.
I.D. does not really consider state, and the ratio of analyzing circumstance has been
recently decreasing. Information and visual technology are expected to grow due to the
expansion of the Web and Computer Graphics, and visual research for interface design
should increase. Consequently, state space and circumstance need to be considered to
gain general knowledge in a new field. Thus, I.D. needs to collaborate with engineering
fields to accumulate more knowledge relating to state and circumstance.

Comprehensiveness of M model
Using the M model, the characteristics of I.D. and E.D. were expressed by the four spaces:
value, meaning, state, and attribute. The characteristics were expressed by the ratio of
whether the research paper considers each space. Moreover, by comparing the
characteristics derived by the M model, differences of both I.D. and E.D. were clarified
within the four spaces. Specifically, it was possible to compare I.D. and E.D., a two
distinctive field, by examining the difference in the ratio of each space. Thus, for extracting
characteristics and comparing two different fields, the possibility of comprehension of the
M model was indicated through this research analysis.
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Conclusion
Herein I.D. and E.D. were comparatively analyzed based on the M model, and past
research and recent research on both I.D. and E.D. were compared. As a result, it was
obtained that most I.D. papers analyze meaning space and attribute space, but do not
analyze value space and state space. On the other hand, E.D. papers analyze state
space and attribute space, but only a few analyze value space and meaning space. It
could be suggested from the complementary relationship that the cooperation of I.D. and
E.D. would be effective. In addition, E.D. has tasks of value space and meaning space
while I.D. has tasks of value space, state space, and circumstance. Through this research,
there has been possibility of suggesting comprehensiveness of M model.
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Towards a framework of design principles:
Classifying system features, behaviours and types
Chih-Chun Chen, University of Cambridge, Engineering Design Centre
Nathan Crilly, University of Cambridge, Engineering Design Centre

Abstract
‘Modularity’, ‘redundancy’, ‘robustness’, … these and other terms refer to principles that
are well known in design research and widely applied in many varieties of design practice.
What is less well considered within design is that these same principles are invoked by
scientists as a way to characterise the structure, function and underlying ‘logic’ of
biological systems. More generally, they are also being studied in a wide variety of
disciplines concerned with defining, modifying or maintaining systems, whether those
systems are comprised of hardware, software, ecologies, economies, societies or some
combination of these. This widespread interest in ‘design principles’ and, in particular,
their attention from biologists, provides an opportunity for design research to provide other
disciplines with well defined, well characterised and well related concepts. However, in
design, science and elsewhere, the lists of design principles offered are often developed
in a seemingly ad hoc manner and are evidently (and knowingly) incomplete. This paper
suggests that a framework can be developed which structures the existing design
principles in a way that is applicable across different types of system. We explore the
foundations upon which such a framework could be built by drawing on work from a broad
range of disciplines.

Keywords
design; science; system architectures; biology; modularity; redundancy; ilities

In recent years, principles of design have been discussed in some of the world’s most
celebrated scientific journals, such as Nature and Science. Here, scientists who are
attempting to explain, model and engineer biological systems, invoke lists of design
principles as a way to characterise the structure, function and underlying ‘logic’ of those
systems. This has taken place seemingly without attracting much attention from design
researchers and without drawing explicit contributions from the design research
disciplines. With this paper we aim to bring these design-relevant aspects of
contemporary scientific discourse to the attention of design researchers and to explore
what design research might be able to offer to these ongoing discussions. More generally,
the design principles at issue are applicable across a wide variety of systems and so
gaining a better understanding of those principles, and how they are related to each other,
would contribute to many different fields and also to design research itself. As such, we
take the biological literature as a point of departure from which to explore the
representation of design principles that are seemingly universal or at least widely
considered.
We start with a short list of quotations from prominent scientific publications, each of
which lists a set of design principles. These quotations have been selected to reveal the
design-focus that is evident in the scientific discourse and also the connections and
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contrasts between the lists of design principles that are offered. For clarity, each quotation
is accompanied by a brief explanation of its scientific context:
“biological networks are seen to share structural principles with engineered
networks. Here are three of the most important shared principles, modularity,
robustness to component tolerances, and use of recurring circuit elements.” (Alon,
2003, p. 1866)
- In biological networks, nodes represent molecules and edges represent biologically
significant interactions between molecules (e.g. those that contribute to gene transcription
regulation). Interactions can vary in both strength and valence.

“The notion of a ‘part’ [as used by biologists] is essentially an engineering concept,
reflecting important synthetic goals of modularity, standardized structural and
functional composition, hierarchical assembly, isolation from other components,
characterized behavior, and standardized interfaces.” (Knight, 2005)
- Synthetic biology is research field and a technology application relating to the design and
construction of biological devices and systems. Knight’s discussion relates primarily to
genes, where the ‘part’ is a snippet of DNA with a defined biological function.

“Five popular concepts in biology today — redundancy, robustness, modularity,
complexity and evolvability — invoke a vision of the cell as an electronic circuit,
designed by and for adaptation.” (Lynch, 2007, p. 803)
- This discussion is centred on the evolution of genetic networks and the mechanisms by
which they become established evolutionarily.

These quotations provide lists of what are variously referred to as “principles” or
“concepts” but are hereafter simply called principles. Each of the principles in these lists
represents a particular way of thinking about the system in question, a way of
understanding its organisation and the effect of that organisation on its performance.
Although the scientific literature cited above makes very limited reference to the design
literature, the principles listed are well discussed in design and in related literatures such
as engineering and systems architecture. For example, Baldwin & Clark’s (2000) fivehundred-page book titled Design Rules is devoted to the concept of modularity in the
design, manufacture and use of products (also see e.g. Gershenson, Prasad, & Zhang,
2003, 2004; Ulrich, 1994). Attention has similarly been devoted to issues of designing with
redundancy (e.g. Pahl & Beitz, 1996; Thompson, 1999), robust design (e.g. Taguchi &
Clausing, 1990; Downey, Parkinson, & Chase, 2003), complexity engineering (e.g. Buchli
& Santini, 2005; Frei & Serugendo, 2011a, 2011b), and so on. In these texts and
elsewhere, researchers define these principles, differentiate them from other principles,
identify sub-principles and explore the basis upon which the principles should be applied
and the consequences of applying them. The principles themselves can be seen at work
in the practice of engineering design, industrial design, software design, service design
and a host of other design disciplines. For example, we can identify redundancy in the
architectures of aircraft propulsion systems, computer storage devices, human
communication systems, and in many other types of artefact.
If referring to design principles is an effective way for scientists to think about the structure
and function of biological systems, then developing more refined lists or other
categorisations would offer a better foundation for that work. Considering the quoted lists
in this way suggests a number of questions we might ask when undertaking such an
exploration:
1. Are the items in the lists all the same type of thing? Note that saying they are all
‘principles’ is still quite vague; some items are descriptions of structure whereas
some are descriptions of behaviour.
2. Are the lists complete? Note that each list contains items missing from the other
lists but then it is not clear whether they are all listing the same type of thing.
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3. Are simple lists the most appropriate form of representation for these items? Note
that if the relationship between the items is complicated then lists are generally
inadequate.
To address these questions, this paper reviews the literature from engineering design,
systems engineering and elsewhere that explores how we might identify and categorise
the fundamental design principles that apply to technical and biological systems. As we
shall see later, these principles also extend beyond technology and biology, with
application to ecologies, organisations, economies, and other systems that we might want
to specify, modify, understand or protect.
Before, proceeding with the identification and classification of design principles, it is
important to distinguish this work from a related project with which it might be confused. In
recent years, various fields of design have looked to biology for inspiration in solving
technical problems; this is often called biomimetics (but is also called bionics or natureinspired design). In general, these approaches look for biologically-inspired solutions to
quite specific technical problems. For example, The Biomimicary 3.8 Institute (2008)
categorises biological systems not on the basis of groups such as genus or species, but
on the basis of functional requirements such as adhesion, locomotion and lubrication. This
categorisation of biological solutions can then be used by designers to identify analogous
solutions to technical problems, e.g. problems of reversible adhesion, robust locomotion
or self-lubrication.
Although system architectures are seldom the focus of biomimetic approaches, there are
some authors who describe the architecture of technical systems as though those
architectures are founded on biological principles. For example, in considering the design
of complex computing environments, Forrest et al. (2005, p. 208) say that “Among the
principles of living systems we see as most important to the development of robust
software systems are: modularity, autonomy, redundancy, adaptability, distribution,
diversity, and use of disposable components.” Some of these principles are identical to
those offered by biologists but Forrest and colleagues are suggesting that biological
systems exhibit principles that are important to the design of technical systems. They thus
make the opposite argument to that made in the opening quotations. As such, in this
paper, we do not take the view that biology borrows concepts from technology or vice
versa, but just that there are fundamental design principles that apply across both
domains and also across other domains.
Before discussing design principles and their classification, it is worth briefly considering
what classification is and how it works. This is important because in grouping principles
together and distinguishing them from each other we need to be explicit about the basis
upon which commonalities and differences are observed. This helps not only in the
identification of principles, but also in how we decide to relate them to each other and how
we represent them.

Classification
Any attempt to provide a list or framework of design principles involves engaging in a
basic process of classification. As we saw in the quotations that open this article, some of
the existing lists in the science literature mix different types of thing together without
comment, and if this is to be improved upon, some attention to the principles of
classification is warranted. Bailey defines classification as “the ordering of entities into
groups or classes on the basis of their similarity” (Bailey, 1994, p. 1). However, as Marradi
observes, any entity can result in many classification schemes depending on the
‘classificatory principle’ used to determine similarity or difference: “Take for example the
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concept of a political system. One of its properties is the principle of legitimizing rulers. If
that property is taken as fundamentum divisionis, the classes might be: theocratic,
autocratic, plutocratic, democratic, etc. However, if the degree of autonomy of a State’s
territorial components is taken as the fundamentum divisionis, then the classes will
probably be: unitary, federal, confederal, etc.” (Marradi, 1990, p. 123). This variety of
possible classifications for any set of entities means that it is important to be clear over the
purpose of a classificatory scheme.
Along with other classification theorists (see Bowker & Leigh Star, 1999; Marradi, 1990),
Bailey promotes classification based on two rules: (1) that the classes formed should be
both exhaustive (i.e. everything is classified); and (2) that the classes should be mutually
exclusive (things only appear in one class). It is also worth distinguishing between
conceptually derived classifications and empirically derived classifications. Bailey (1994,
pp. 4–6) calls these typologies and taxonomies, respectively, but terminology varies
between authors (e.g. see Spradley, 1980, p. 115). Irrespective of the classificatory
structure that is arrived at, there are at least two approaches to classifying things: (1)
when proceeding from the general to the particular we can take an overall category (e.g.
Dogs) and identify the various members of that category (e.g. Dalmatians, Poodles,
Greyhounds, etc.); (2) when proceeding from the particular to the general we can take
individual items (e.g. Dogs, Cats, People, etc.) and identify them as members of an overall
category (e.g. Mammals). Often, both approaches are applied at the same time; we start
with some overall categories and some individual items; by exploring the relationship
between them we find that the general categories suggest the existence of individual
items that are missing and also that individual items suggest the existence of general
categories that are missing.

A cross-domain framework
If scientists are looking to define, characterise and classify the design principles that can
be used to modify the behaviour of systems, what can design research offer in response?
Attention to the design literature and to literature from other related areas suggests that
we can identify opportunities for a framework of design principles rather than just a list of
them. Rigorously developing a comprehensive framework of design principles is beyond
the scope of this paper as it will require sustained effort (both conceptual and empirical)
across a number of fields. However, by drawing together the various works that might
contribute to such a framework, we aim to suggest the direction in which development
might proceed and sketch the types of outcome that might be arrived at. The structure of
our proposed framework is initially based on distinguishing system features from system
behaviours. We consider features to be descriptive of a system’s architecture or
implementation (e.g. modularity and redundancy) and behaviours to describe how that
system then permits change or responds to it (e.g. robustness and evolvability). There is
prior work to assist us in constructing this framework, and we review this first before
considering the features and behaviours separately in more detail. Finally we consider the
way in which these features or behaviours are identifiable or applicable across different
types of system and how those system types might be considered.

Two existing Frameworks
There are two frameworks in the systems engineering literature that divide design
principles into classes that are similar to the features and behaviours distinction outlined
above. Hastings and McManus (2004) are concerned about the ways in which
uncertainties present risks and opportunities for complex systems, and how those can be
mitigated or exploited to achieve desired outcomes. These last two issues,
‘mitigations/exploitations’ and ‘outcomes’, are of most interest to us here and so these
aspects of their framework are reproduced in Figure 1. Writing of their framework,
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Hastings and McManus say “Completeness is not attempted, although the elements
should be sufficient for a discussion of issues facing complex space systems and
systems-of systems” (Hastings & McManus, 2004, p. 2). The elements are presented here
on the assumption that they apply more widely than that.
Mitigations/Exploitations

Outcomes

Margins
Redundancy
Design Choices
Verification and Test
Generality
Upgradeability
Modularity
Tradespace Exploration
Portfolios & Real Options

Reliability
Robustness
Versatility
Flexibility
Evolvability
Interoperability

Figure 1. Two lists of design principles derived from the framework of Hastings and
McManus (2004, p. 2).
In a related piece of work, Fricke and Schulz (2005) develop a framework that identifies
four ‘aspects’ of changeability (similar to the ‘outcomes’ listed above) and contrast these
with a set of ‘principles’ that support these aspects. Fricke and Schulz distinguish between
Basic Principles and Extending Principles, where the former support all aspects of
changeability and the latter support only selected aspects of changeability. The ‘aspects’
and ‘principles’ are reproduced in Figure 2 (but it should be noted that Fricke and Schulz
integrate these into a more sophisticated diagrammatic form).
Principles

Aspects

Ideality/Simplicity
Independence
Modularity/Encapsulation
Integrability
Autonomy
Scalability
Non-Hierarchical Integration
Decentralisation
Redundancy

Flexibility
Agility
Robustness
Adaptability

Figure 2. Two lists of design principles derived from the framework of Fricke and Schulz
(2005, p. 348).
Taken as they are, the two frameworks described above each provide a very valuable
response to the quotations that open this article. However, by comparing these two
frameworks we can explore the matter further. At first glance, it appears that Hastings &
McManus and Fricke & Schulz provide similar lists, and indeed this is the case. Loosely
speaking, both frameworks list a range of features that designers can seek to implement
in the architectures of the systems they design (the ‘mitigations/exploitations’ and
‘principles’), and also list a range of behaviours that these features promote or support
(the ‘outcomes’ and ‘aspects’). Also, what is common to both frameworks and to the
quotations that open this paper is the system features of modularity and redundancy and
the system behaviour of robustness (flexibility is also mentioned in both frameworks).
However, the rest of the items in each framework are unique to that framework, or put
another way, are missing from the other framework. So, there is good agreement over the
structure of the frameworks (the basic division between lists of features and lists of
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behaviours) but only limited agreement over their content (only a small number of items in
those lists are common).
Considering the frameworks above yields the following observations. First, flexibility is
presented as a feature in one of the frameworks but as a behaviour in the other. Second,
scalability and upgradability are presented as features even though they seem to describe
the same type of thing as the behaviours of flexibility, agility and adaptability. Taken
together, these observations might lead us to question the foundations of a featurebehaviour distinction, especially as the opposite observations can be made in other
literatures, where modularity (here considered as a feature) is listed as a behaviour (de
Weck et. al., 2012). The basis upon which features and behaviours might be distinguished
from each other clearly deserves scrutiny, but we proceed on the assumption that the
basis is sound whilst acknowledging that further work is required. Finally, it can be
observed that some of the listed features might better be regarded as design and
development methods: verification and test, tradespace exploration. Such items might
instead be separated into another list altogether, a list of the methods by which the system
features are decided upon and implemented.

System features
Although the two-list structure promoted in the frameworks above is not often found in the
literature, much attention has been given to individual items in each list. Across various
literatures, some of the most commonly cited design principles are modularity and
redundancy. These two principles have been given a relatively thorough treatment in the
design literature, but their formulation and classification tend to be system- or domainspecific and rather ad hoc. References to these principles are made in the quotations that
open this paper. They also appear in the two frameworks proposed respectively by
Hastings & McManus and Fricke & Schulz, as well as being widely cited elsewhere (Jen,
2005, p. 2; Lidwell et. al., 2010, pp. 160, 204). The near ubiquity of modularity and
redundancy in lists of design principles demonstrates their widespread importance. They
are also principles that have received a great deal of attention individually. In their
respective literatures, modularity and redundancy are sometimes treated as umbrella
terms under which a number of sub-principles can be identified. For example, several
varieties of modularity have been suggested (Ulrich & Tung, 1991; Ulrich, 1995; Huang &
Kusiak, 1998; Arnheiter & Harren, 2005) as have several varieties of redundancy
(Johnson, 1989; Pahl & Beitz, 1996; Wada et. al., 2006). These varieties are listed in
figure 3.
Modularity
- Component Sharing, Component Swapping, Fabricate-to-Fit, Mix Modularity, Bus Modularity,
Sectional Modularity (Ulrich & Tung, 1991)
- Integral architectures vs slot, bus and sectional modularity. (Ulrich, 1995)
- Function-oriented modules, production-oriented modules. (Huang & Kusiak, 1998)
- Manufacturing modularity, Product use modularity, limited life modularity, data access modularity.
(Arnheiter & Harren, 2005)
Redundancy
- Passive hardware redundancy, active hardware redundancy, information redundancy, time
redundancy, software redundancy (Johnson, 1989)
- Active, passive (Pahl & Beitz, 1996)
- Parallel, series (Pahl & Beitz, 1996)
- Principle, selective, comparative (Pahl & Beitz, 1996)
- Cold standby, hot standby, warm standby (Wada et. al., 2006)

Figure 3. Classifications of modularity and redundancy from the engineering literature.
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The many classifications of modularity and redundancy suggests that simple lists might
not always be sufficient for representing the design principles that are specific to a
particular application. For example, Ulrich and Tung (1991) identify different types of
modularity that are defined based on the architecture that results from different
combinations of interface compatibility and assembly, while Huang and Kusiak (1998)
focus instead on the purpose served by the modules. Similarly, the classifications defined
in (Pahl and Beitz, 1996) seem to be concerned with different dimensions of redundancy.
Serial and parallel redundancy are distinguished on the basis of whether the redundant
components are sharing the load of realising the function during normal operation (parallel)
or not (serial), while principle, selective and comparative redundancy are distinguished by
the mechanism for realising redundancy (in principle redundancy, multiple non-identical
components with different dependencies are all capable of fulfilling the function by
different means so that systemic failure of all of them is highly improbable; in selective
redundancy, many components fulfil the function in parallel but only one of the outputs is
actually used; in comparative redundancy, comparisons between outputs permit
confidence in the output). The fact that these classifications are not always mutually
exclusive suggests that as well as considering modularity and redundancy as general
design principles, some kind of hierarchy may be required that relates these more general
principles to more specific sub-principles which can be applied in different areas of design
practice.
Looking beyond modularity and redundancy, other system features can also be identified.
Considering the ‘organisational principles’ that characterise various highly robust entities,
Jen proposes a list that includes redundancy and modularity, but also “spatial structure, …
diversification, and hierarchy among others” (Jen, 2005, p. 2). As with the more specific
classifications within modularity and redundancy referenced above however, it is difficult
to be exhaustive when defining such a list, and different organisational principles are likely
to overlap or be subsumed under others. Identifying the classification that is most useful in
a given scenario requires an intricate understanding of the requirements of the systems or
products concerned.

System behaviours
Whilst principles such as modularity and redundancy describe features of a system’s
design or architecture, the quotations that open this paper also referred to principles such
as robustness and evolvability. These are not features of a system of the sort discussed
above, but are instead descriptions of the way in which a system will behave in the
presence of change. From the two frameworks above, it can be seen that these
behaviours are often described using words that end in ‘-ility’, including flexibility (Fricke &
Schulz, 2005; Hastings & McManus, 2004), reliability, versatility, evolvability,
interoperability (Hastings & McManus, 2004), agility and adaptability (Fricke & Schulz,
2005). As a consequence of this recurring suffix, these behaviours are sometimes called
‘the ilities’ (although this term often refers to a broader set of concepts including quality
and safety). This name persists even though other change-relevant system behaviours
are described with very different words, including robustness (Fricke & Schulz, 2005;
Hastings & McManus, 2004) and resilience (Pavard et al., 2006). Other collective names
for the ilites are less common but more descriptive, including ‘system lifecycle properties’
(Ross, Beesemyer, & Rhodes, 2012) and sometimes ‘non-functional requirements’ (Glinz,
2007). Recent work has advanced our understanding of these system behaviours,
considering their definition and differentiation (e.g. McManus, Richards, Ross, & Hastings,
2007; Ross, Rhodes, & Hastings, 2008; de Weck, Roos, & Magee, 2011). Depending on
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the authors’ focus, many different lists of ilities have been proposed, but for our purposes
here, those in Figure 4 are indicative of their kind and variety.
adaptability
agility
changeability
evolvability

extensibility
flexibility
interoperability
modifiability

modularity
reconfigurability
robustness
scalability

survivability

Figure 4. A list of ilities from (de Weck, Ross & Rhodes, 2012). Of immediate note in the
list above is the presence of modularity, which we had previously considered as a system
feature rather than a behaviour. But this is discussed further below.
Beyond collection and definition, work has been done to relate the ilities to each other,
understanding their interdependencies and possible subcategories. Early attempts of this
kind can be seen in Boehm et al.’s (1976, p. 595) conceptual classification of the
determinants of software quality. More recent work reported by de Weck et al. (2011)
used a keyword correlation analysis of academic articles to understand how peripheral
ilities support the more central ones: for example, flexibility contains evolvability,
adaptability, agility, scalability and extensibility, whilst modularity is a promoter or prerequisite for these. Resilience was also deemed to be an umbrella term that contains
agility, adaptability and parts of robustness (de Weck et al., 2011, pp. 84–90). In another
study, a preliminary investigation of a possible means-ends hierarchy for ilities was
conducted by having different groups of participants cluster fifteen ilities (de Weck, Ross,
& Rhodes, 2012). Although the groups arrived at very different hierarchies there was
some agreement about which were the high-level ilities (the ends: robustness,
changeability) and which were the low level ilities (the means: modularity, interoperability).
This broadly corresponded with the results from the keyword analysis of academic articles
reported above and suggests that considering “sets” of ilities may be more meaningful
than considering them in isolation.
Sets of ilities may be derived from grouping pre-defined ilities that have emerged from
practice (as above), or by formally deriving a set of ilities that are distinguished from each
other by specific components of their definition, for example, by distinguishing whether the
source of system change lies inside or outside its system boundary (Ross et al., 2012).
This latter approach might be used to define general ilities, before defining their sub-ilities
(rather than identifying general ilities from clusters of existing sub-ilities). A simple
example of this would be to distinguish systems that can change from systems that can
accommodate change. Identifying the source of change and the type of change that apply
to each would then permit the systematic definition of various sub-ilites. Either way, this
discussion of umbrella ilites, sub-ilites and sets of ilities supports the point made earlier:
some form of hierarchy may be useful when representing the known design principles, not
just the system features but also the system behaviours. These hierarchies might explain
the double-listing of modularity as both a feature and a behaviour, but the featuresbehaviours distinction seems to emerge from an analysis of the principles (whether
termed means-ends, principles-aspects or mitigations/exploitations-outcomes).

System types
Most of the time, design principles relating architectural features to system behaviours (or
‘ilities’) are formulated within a particular application domain. For example, resilience
(sometimes conflated with robustness and other ilities) is discussed specifically with
respect to resilient organisations (Sheffi & Rice, 2005), cities (Campanella, 2006),
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ecologies (Folke et. Al., 2010; Holling, 1973) and a broad range of technical and sociotechnical systems (Chun, Zhao & Kubiatowicz, 2005; Jackson, 2006; Pavard et al., 2006).
Other authors suggest that such design principles apply not just within but across different
types of system. For example, with respect to modularity, Schilling writes that “as a more
refined theory of modular systems evolves, it should prove to be a very powerful
instrument for understanding the integration and disaggregation of many kinds of systems,
including organisational, technological, social, and biological systems.” (Schilling, 2000, p.
313). Similarly, writing of flexibility, agility, robustness, and adaptability, Fricke and Schulz
say that “Although examples presented in this paper are mainly covering product systems,
the authors are certain that the proposed principles are applicable to any type of system
(e.g. processes, organisations, etc.)” (Fricke & Schulz, p. 346). Such claims would seem
warranted, but have not been followed by a focussed examination of how the design
principles are similar or different across domains.
Explicitly considering the application of design principles across different types of system
would be aided by the availability of different classifications of system types, yet few
widely used classification schemes adhere strictly to a consistent set of classificatory
principles for each level. For example, the International Patent Classification (IPC) groups
products and processes using diverse and multiple criteria (WIPO, 2013). Even at the top
‘Section’ level, there are classifications based on a diverse set of principles, including
function (e.g. Section A - Human Necessities, Section B - Performing Operations,
Transporting); substrate (e.g. Section D - Textiles, Paper; Section H - Electricity); domains
or practices (e.g. Section C - Chemistry, Metallurgy, section G - Physics); and
combinations of these (e.g. Section F includes Mechanical Engineering, Lighting, Heating,
Weapons, Blasting). New categories are also constantly being added to accommodate
emerging technologies. The difficulty of specifying these new categories has been
explicitly noted by the European Patent Office (EPO), which acknowledges (with respect
to nanotechnology), “Its interdisciplinary nature means that the literature – especially
patent documents – is difficult for searchers to retrieve. The EPO has therefore introduced
‘Y01N’ tags to label nanotechnology in EPO databases. Recently Y01N became B82Y”
(EPO, 2013).
The ad hoc nature of many commonly used classification schemes such as the IPC is
likely to be a consequence of the way in which they were constructed, namely through the
objects that need to be classified (the IPC is updated regularly to accommodate new
inventions without having to reclassify previous inventions). However, this does not
preclude classifications being developed with a top-down approach. Crawley et al. (2004)
provide one such example, with their classification scheme for “things with architectures”.
They first distinguish between entities and non-entities which inform or constrain entity
architectures and then further classify entities according to whether they are natural or
designed by people. For those entities that are designed by people, there are further subclassifications (see Figure 5).
Crawley et al.’s classification provides a useful foundation for considering the various
system types to which design principles might apply. However, the emergence of new
technologies challenges distinctions that were previously thought to be obvious and clear
cut. For example, biological systems can be both natural and synthetic, or they may have
both natural and synthetic components. Therefore, for design purposes, rather than simply
classifying systems, it may in many cases be more useful to classify the different
perspectives we can take on a system. Rather than say that system A is a biological
system and system B is not, it could be more productive to say that we are concerned with
the biological aspect of system A, or that system A presents more biologically challenging
issues than system B. Similarly we might say that system A is more natural or less
synthetic than system B and hence that more of the design issues we need to address for
system A are those that apply to natural systems (compared to system B).
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Figure 5: Classification of system types based on (Crawley et al., 2004, p. 15).
Different system types can be used as models and metaphors when designing or
attempting to modify a system that would not in the first instance be intuitively
characterised as being of that type (e.g. biological systems can be treated as social
systems and vice versa, see Hemelrijk et al., 2011; both biological and social systems can
be characterised in network terms, see Bonabeau et al., 1999; Dorogovtsev et al., 2003).
Conversely, for some purposes, it may be highly beneficial to apply more fundamental
design and engineering practices to systems that at first sight appear to be too complex to
treat in this way. For example, Endy (2005) asks, “[c]ould we usefully consider adapting or
extending ideas from structural engineering to synthetic biology?’ while at the same time
acknowledging that “…evolution, is largely unaddressed within past engineering
experience” (Endy, 2005, p. 450).
To date, little work has been done to assess the respective benefits and limitations of
different classification schemes to promote cross-domain learning and innovation. For
example, how does seeing a system in social terms or knowing that it developed through
natural processes help us when designing or modifying it? Possible candidates for
defining different system types (or different perspectives on systems) include the type of
components involved (e.g. biological, structural, informational, mechanical, social), the
type of interactions between components (e.g. consensus, logic, physical laws), and the
type of process by which the system has been developed (e.g. designed/planned,
evolved/emergent). Such classificatory principles can also be seen as defining different
levels of abstraction because one could in theory view all systems as physical. The choice
of classification may ultimately involve practical choices over the knowledge available, the
accuracy of viewing systems in particular ways and the efficiency of doing so (Dennett,
1987). A characterisation scheme that would be useful in the design context should make
explicit the benefits of using the scheme in terms of the existing design practices it allows
us to exploit.

Discussion
The quotations at the beginning of this paper showed that scientists draw on design
principles when they are trying to understand the structure and function of biological
systems. Comparing the statements revealed significant variety in which principles were
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cited, indicating different areas of interest and the lack of a common source to draw from.
From our survey of the relevant design literature, we identified a range of other principles
to be considered and suggested some approaches to classifying them, including multiple
lists based on different classificatory principles and hierarchies relating taxonomies and
typologies defined at different levels. To better understand the formulation of design
principles, we drew on a number of more specific literatures that detail the features of
systems and the behaviours that those features promote.
From this initial starting point, we plan to conduct a more detailed analysis of the existing
literature, broadening our scope to include disciplines that focus on understanding the
composition and behaviour of complex systems. This will permit fieldwork with experts to
understand how system features are related to each other for different system types. Such
work will offer a better differentiated account of the design principles that govern the
structure and function of systems generally, not just biological systems and technical
systems.
A well developed framework of design principles holds implications for a variety of design
practices. Taking a systems approach to technologies, organisms, ecologies,
organisations, economies and other entities broadens the application of design principles
and provides new perspectives that can push forward the development of design research
itself. This is because each new system type that is examined is developed by different
processes, is amenable to different interventions and responds to those interventions in
new ways. As such, further attention to these design principles promises benefits for
design research and for design research’s capacity to serve science and other disciplines.
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Abstract
There is contention in the design research community surrounding the legitimacy of
industrial design practice used in design research in academia. This study claims that
research-led practice in design research within the context of universities through
industry-sponsored projects is deserving of scholarly recognition. It can be argued that
research-led practice in design research provides a platform for demonstrating the
applicability of design theories in practice. Design practice is inspired and directed by
research where concepts generated through industrial design practice provide evidence
that research-led industrial design practice has the ability to generate a new body of
knowledge. It is the research that informs decisions concerning the design process; and
by default informing practice of ‘research-led industrial design practice’. To substantiate
this, two research-led industrial design practice case studies from Swinburne University of
Technology, Melbourne, Australia are highlighted to show how design theories are used in
practice to benefit industries separate to academic environments.

Keywords
Academic research; Case studies; Industrial design; Industry; Research-led practice;

Introduction
Summarised by the International Council of Societies of Industrial Design (ICSID, 2003,
as cited in Yang, You & Chen, 2005), industrial design education programs should
educate competence in; generic attributes such as problem solving, communication skills
and remain adaptable to social changes; specific industrial design skills and knowledge
including design thinking, the design process, design methodologies, manufacturing
processes and materials, design management, environmental awareness and prototyping
skills and; knowledge integration through design and system implementation (p. 158).
Additionally, Ho et. al. (1997, as cited in Yang, You & Chen, 2005) divides industrial
design practice into four stages: planning, designing, prototyping and engineering (p.
159). While these examples are of industrial design education and competency, they
relate to learning practice, which is useful to determine the skills and knowledge acquired
to conduct research-led practice. As emphasised by Koskinen, Zimmerman, Binder,
Redstrom and Wensveen (2011) “design practice provides methods” (p. 23) and in
particular when designing with specific materials — as demonstrated in the two case
studies described in this paper — research methods such as prototyping or general
experiments with the material is a valuable way of gaining knowledge and research data
associated with a specific design and user testing.
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The activity of developing commercial products through industrial design practice has
been around for centuries, emerging from the industrial revolution. The ability to
categorise this ‘activity’ as design research and generate research funding to a university
is relatively new. The 1990’s and 2000’s saw the growth of ‘generative’ research methods
that put design practice at the core of the research process (Koskinen et al., 2011, p. 23).
However, these methods did not always translate into a commercially viable product
outcome. Dorst (2008) argues that design research should refocus its attention and enrich
academic design research by working on a deep and systematic understanding of the
‘design object’, the ‘designer’ and the ‘design context’. This statement is used to legitimise
the intentions of this study by promoting the designer, the design context and most
importantly the physical manifestations of research-led practice in scholarly design
research, with a direct focus on a new contribution to knowledge that is accessible to
industry.
From an academic standpoint and as research active members of staff within higher
education in industrial design, it serves as a base platform to do both – develop
commercial products while satisfying research obligations of a university. This is done to
some degree through academic peer-reviewed papers where teaching pedagogy is
written in the form of scholarly articles, hence trying to maximise the time efficiencies one
has by fulfilling two obligations – learning and teaching combined with research output.
Typically these two activities are done through academic peer-reviewed papers and
through the teaching programs where students and staff engage with industry on new
product development. However, the nature of these activities means there is often a
disconnection between ‘academic research’ and the development of commercial products.
In a sense there is a disconnection between teaching and research. Sometimes this
disconnection between teaching and research might be bridged with scholarly
contributions or articles in teaching. Design research through practice forms a bridge
between the academic community and industry, which can sometimes be distorted
through a lack of understanding by both parties, or a lack of willingness to work cohesively
together. To link industrial design research to industry, Melles and Kuys (2010) states “the
status of industrial design with respect to other professions and disciplines in the industry
and manufacturing process remains but has been somewhat modified by the development
of an academic research culture” (p. 5228). The work highlighted in both case studies
represented in this paper gives greater insight into successful means to link scholarly
design research with industry while ensuring research targets are met within a university
environment.
‘Research’ is contextualised by what the government (and therefore universities)
recognise as research. For the 2012 Excellence in Research for Australia (ERA)
submission, research is defined as “the creation of new knowledge and/or the use of
existing knowledge in a new and creative way so as to generate new concepts,
methodologies and understandings. This could include synthesis and analysis of previous
research to the extent that it is new and creative (ERA 2012 submission guidelines, p. 12).
This also includes ‘non-traditional research outputs.’ These include “original created
works” which “must have been made available publicly” (p. 44). This includes design work
described as “realised, constructed, fabricated or unrealised building or design projects.
Unrealised projects must have an output that provides evidence of the research involved”
(p. 46). This paper provides knowledge on research-led practice in design research with
case studies showing “realised” research output used to synthesize a new contribution to
knowledge through industrial design practice.
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Constructive design research
“Researchers make prototypes, products, and models to codify their own understanding of
a particular situation and to provide a concrete framing of the problem and a description of
a proposed, preferred state… Designers focus on the creation of artefacts through a
process of disciplined imagination, because artefacts they make both reveal and become
embodiments of possible futures… Design researchers can explore new materials and
actively participate in intentionally constructing the future, in the form of disciplined
imagination, instead of limiting their research to an analysis of the present and the past”
(Zimmerman & Forlizzi, 2008, as cited in Koskinen, et al., 2011, p. 5).
These definitions identified by Koskinen, et. al. (2011) presents a distinct contrast
between researchers, designers and design researchers. The term “constructive design
research” is used by Koskinen et al. (2011, p. 5) as a new name to “research through
design” because it creates a new beginning, clarifies older names given to design practice
as research and promotes construction as an essential tool used in this kind of research.
The definition given to constructive design research “refers to design research in which
construction — be it product, system, space, or media — takes centre place and becomes
the key means in constructing knowledge” (Koskinen, et al., 2011, p. 5). Therefore,
products that push the boundaries of new materials or manufacturing techniques are often
dissected and disassembled to purposely create new knowledge.
“One of the deep problems in design research is the failure to engage in grounded theory,
developing theory out of practice. Instead, many designers confuse practice with
research. Rather than developing theory from practice through articulation and inductive
inquiry, some designers mistakenly argue that practice is research” (Friedman 2008, p.
154).
Friedman’s claim indeed identifies a common misunderstanding between industry practice
and research-led practice in academia. Friedman’s (2008) argument continues by
introducing tacit knowledge and highlighting another misconception that “the notion that
tacit knowledge and design knowledge are identical as sources of theory development is
linked with the idea that practice is a research method” (p. 155). In keeping with
Friedman’s perspective, tacit and design knowledge are separate entities. Tacit
knowledge is knowledge known by practitioners from experience. Design knowledge
however, is knowledge attained from experimenting and practicing design. This claim is
further clarified when Friedman (2008) notes “the fact that reflective practice itself rests on
explicit knowledge rather than on tacit knowledge” (p. 155). Again in this context, practice
is used to investigate and discover explicit knowledge as opposed to tacit knowledge
known by professionals. “While we learn the art and craft of research by practicing
research, we do not undertake research simply by practicing the art or craft to which the
research field is linked” (Friedman, 2008, p. 156). This claim is imperative to
understanding that a designer cannot practice design and therefore, claim this practice is
research. However, unless the design practice is substantiated in a way that is recognised
as scholarly research by defining what the design questions and intent are, and the result
is a contribution to new knowledge, the act of design practice is simply design practice not
design research.
By identifying Friedman’s (2008) concern about design researchers failing to engage with
grounded theory, the case studies used in this study adhere to Frayling’s (1993)
theoretical design research model of research “into”, “through” and “for” design (p. 8).
Research into design is an exploration of existing knowledge from literature and historical
evidence of design solutions. Research through design is the act of design practice to
explore design constraints and considerations towards designing new innovative products
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and applications and research for design is the development of a design artefact that is a
refinement of initial design concepts generated through design that embeds a new
contribution to knowledge.
The development of an artefact is an important element to industrial design research-led
practice. Further criticism is given to this research contribution as it is commonly argued
that the researcher receives credit for the artefact in substitution for the theory produced.
Biggs (2002) however, refers to artefacts as embodied knowledge (p. 5) of what has been
found through research and further states “neither artefacts alone nor words/texts alone
would be sufficient” (p. 6). In respect to making claim that the artefact is a substitute for
written text, it must be noted that researched literature has emphasised and informed the
development of a design artefact. The design process is another contribution to new
knowledge as it depicts the process of practice and presents it in an accredited academic
representation (Biggs, 2002, p. 2).

Case Studies
In order to qualify this study Frayling’s (1993) design research theory is used to
disseminate the following case studies conducted through research-led practice for design
research. The two case studies shown conform to similar industry-linked activities with
vastly different outcomes. It is the authors’ anticipation that these case studies provide an
insight into how industrial design practice from an academic context can better work with
industry to look deeper into research issues that a design consultancy does not have the
time or money to pursue in research and development. It is important to note that the
research completed within the context of the university environment is not to compete with
product development companies. Research within the university looks at ‘design
knowledge’ with the purpose of problem finding, rather than problem solving. This creates
a level of curiosity with a direct purpose to identify new design opportunities, which
companies can certainly do, but may not have the time or resources to dedicate. It must
also be noted that while design research-led practice in academia has the intention to
contribute a new body of knowledge to society, design practice in industry is conducted to
generate contemporary and future product design solutions for consumer markets.
The case studies presented in this study were conducted for industry in an academic
context. The purpose of presenting these case studies is to highlight the use of grounded
theory to generate a new body of knowledge through industrial design research-led
practice in academia for industry.

Case Study 1: Blair Kuys
New product design and commercialisation
This case study highlights methods of engagement between researchers within academia
and industry, showing the level of detail required to advance a project past the conceptual
stage and emphasises the design process undertaken for this project. This is done to
communicate how a traditional industrial design activity of this nature can disseminate
research-led practice that is recognised by the university and government as research.
This industry linked research-led practice was initiated by the observation of a Small to
Medium Enterprise (SME) that invested heavily in capital equipment that was currently
underutilised. This observation led to a search on how research-led practice could link
with traditional theoretical research that would be recognised by the university. From this,
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Enterprise Connect1 was cited as the potential avenue to pursuing this venture. Enterprise
Connect provided the company with funding for 50 per cent of salary costs (to a maximum
of $AUD50,000) for a one-year placement.
The aim is to:
• Help break down the cultural divide between business and the research sector,
• Speed up the distribution of knowledge and expertise, and
• Accelerate the adoption of new ideas and technologies.
After this contract was organised between both parties work commenced to create new
products for the company involved, which enabled this company to substantially expand
the range of products currently produced. These new products complimented the
manufacturing capabilities that already existed and improved their capacity utilisation.
From this, a connection was made to the buying group for one of Australia’s largest
hardware companies and concepts were presented to gauge interest. This was positively
received and gave a better understanding of price sensitivities, new product needs and
their customer’s aspirations. This references a design method showing the importance of
high-quality visuals in presenting ideas to a client by providing greater importance in the
front-end of design activity to help ‘sell’ an idea (Kuys, Thong & Melles, 2010).
This formed the next phase moving from initial concepts to product refinement,
prototyping and ultimately production. Without understanding the interest levels from the
buying group for these particular products, the project would not advance, as there is no
point investing heavily in new product developments that don’t have a market.
In a study from Gemser and Leenders (2001), it was found that the extent to which firms
integrate industrial design in new product development projects has a significant and
positive influence on company performance, in particular when the strategy of investing in
industrial design is relatively new for the industry involved. This was the premise behind
this entire project, as the manufacturing company involved had never engaged with
industrial design before. Results of this particular case study reconfirm the positive
influence industrial design can contribute to company performance.
The first stage of the design process for this case study was initiated by research into
design as highlighted in Frayling’s (1993) design research model. The primary method
used in this case study was market analysis. The initial primary target market was
identified as the DIY homeowner. This was determined, as an identified gap was
established for affordable quality products with an emphasis on aesthetics and
functionality for the domestic garden. Current products on the market are commonly
cheap imports or high-end products that lack DIY qualities. The market segment in which
this case study was positioned is the Australian hardware market, identified as having
considerable growth over the last decade and is now generally accepted to include home
improvement, home leisure and building products. The market is currently estimated to
generate sales of approximately $AUD19 billion per annum (Australian Bureau of
Statistics, 2013).

1

Enterprise Connect is an Australian Government initiative in the Department of Industry,
Innovation, Science, Research and Tertiary Education that offers comprehensive advice and
support to eligible Australian small and medium-sized enterprises to help them transform and reach
their full potential.
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Market analysis (research into design)
This initial research led to the identification of three product categories that fit within the
manufacturing capabilities of the company involved. These three categories are
represented as follows:
Creeping plant panels – Existing products in this category have minimal design input
and lack DIY qualities as seen in Figure 1.

Figure 1. Examples of current products used for creeping plants.
Privacy panels – Existing products in this category have minimal design and made from
cheap materials with a poor service life as seen in Figure 2.

Figure 2. Examples of current products used for privacy screens.
Feature light panels – Existing products in this category have good design resolution but
lack DIY elements and are usually very expensive. A majority of these products are sold
as ‘one-offs’ and in most parts specified by architects or landscape designers. Examples
are seen in Figure 3.
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Figure 3. Examples of current products used for
feature lighting.
Figures 1 to 3 are examples of research into design to identify existing product designs
and historical evidence of design solutions. After the product categories were defined, this
project followed the process of typical product development (research through design),
while at all stages of conceptual design, the target market and manufacturing capabilities
were considered. As defined by Ulrich and Eppinger (2008) a process is a sequence of
steps that transforms a set of inputs into a set of outputs. It must be noted however — like
many product development previously — the progression of this complex sequence of
steps is not linear, as areas within the product development process cross-lapped and
were resolved in a circular fashion. However, the following shows the evolution of this
project (presented visually) from initial concept development as research through design
to the final production and retail of the product (research for design). All of these stages
are identified by many (Roozenburg et. al., 1995, Dorst et. al., 2001, Gemser et. al., 2001
and Ulrich et. al., 2008), as key stages in the successful development of a commercial
product. The following visual evolution of this case study also follows the four stages of
the design process as highlighted by Ho et. al. (1997) earlier in this paper.

Concept development (research through design)

Figure 4. Examples of initial sketching used to advance the design outcome.

1401

Concept proposal/selection

Figure 5. Examples of presentation panels used to communicate the product concepts.

Concept refinement/detail design

Figure 6. Refinement using 3D CAD software and hand sketching helped better link the
product to the intended market and to the manufacturing capabilities.

Finite Element Analysis (FEA)

Figure 7. FEA used to simulate different forces applied to the product. This is a valuable
stage in the design process to further refine the product outcome before investing in
production.
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Prototyping (research for design)

Figure 8. Prototyping was completed on various designs using different materials and
thicknesses to find the optimum product outcome. It must be noted that prototyping
occurred on five separate occasions — all with minor iterations — until final manufacturing
took place. In respect to Frayling’s (1993) design research model this stage of the
theoretical model demonstrates the research into and through design as a design artefact.
The knowledge attained from the design process is embedded into a final artefact where
audiences can view the product outcome and understand the design research conducted
to produce the final design solution.

Testing in context

Figure 9. An example of prototyped products in context. This was used to better
understand to issues associated with DIY installation and longevity of products in its
intended environment.

Manufacturing

Figure 10. The final products being
manufactured.
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Retail/marketing

Figure 11. Virtual rendering of packaged
product.

Figure 12. Virtual rendering of
Creeping Plant Panels.

Figure 13. Virtual rendering of Privacy Panels.

Figure 14. Virtual rendering of
Feature Light Panels.

This project followed various design methods to successfully achieve the projects
intentions – that is to diversify the product range by this particular manufacturer by using
the existing capital equipment in place. From an industrial design perspective, this is a
useful example of linking research-led practice with industry to create commercially viable
outcomes. The estimated value this project brings to the manufacturing company involved
is $AUD1.3 million based on 15,000 products selling of each design per year. This in turn
is estimated at creating profit revenue to the retailer of $AUD2.1 million in the first year of
sales.
The success of this case study can be summarised by Hertenstein et. al. (2005) who
states; “Industrial design is one of the several key areas critical to new product
development, together with research and development, marketing, manufacturing and
purchasing, among others… Researchers in fields like marketing such as Dahl et al.
(1999) and Srinivasan et al. (1997) have acknowledged the importance of the role that
Industrial Designers play in producing products that are successful in the marketplace”
(Hertenstein et al., 2005, p. 4).

Case Study 2: Christine Thong
Changing behaviour through design: door handle design
This project also supports the validity of research-led practice to be a scholarly activity
that contributes a new body of knowledge to society that can lead to benefits for industries
in the private sector. Metro Trains Pty Ltd, is a private company servicing Melbourne’s
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public train system. They have engaged with Swinburne University of Technology to
conduct industrial design research as an Australian National Competitive Grant, Category
3: Industry research income.
The purpose of this project was to conduct user-analysis research to inform the re-design
of handles featured on the Comeng style train saloons. Even though the current handle
design works extremely well, the very fact it allows the general public to easily grip the
handles in many different ways to gain leverage to open the doors is what enables the
general public to pry the doors open when they should not. This is a common occurrence,
with many successful attempts leading to serious injuries and in one circumstance, death.
The bulbous shape of the protruding door handle was designed to allow for those with
reduced wrist and hand strength to grip onto the doors, but the protrusion also allows for
bags and clothing to become entangled in a way that people can be dragged along by the
train. Driver vision of people trying to open train doors from the outside as trains are taking
off can also be impaired with the shape of train lines curving slightly as they depart from
the station, therefore it can easily go unnoticed if someone is caught on a door handle.
One solution considered by Metro Trains was to introduce a sensor system that would
alert the driver if the doors were not closed properly, however this system is already in
place and ineffective because of the placement on the drivers ‘dash’ board. The red light
indicator hidden from sight when in the driving position and the noise indicator ineffective
with train acoustics. To re-design the system and install this in Comeng style trains would
cost a few million Australian dollars to implement, which was not deemed economically
viable given these trains were scheduled to be retired in five years time. It also would not
do anything about altering the behaviour of people trying to open doors when the train is
departing from the platform.
Another solution to the issue considered was to change the door system to be automated
push button entry, however this would again cost a few million Australian dollars to
implement and not provide economic viability.
Therefore Metro Trains determined that the project was required to deliver a low-tech,
cost effective solution that could minimise dangers and unsafe behaviours of people trying
to open train doors when they should not. Given the parameters identified by Metro
(research into design – history proves that there are safety issues with the current handle
design), research through design explores if the re-design of static door handles based on
user-analysis research can deliver a low cost solution that increases safety and minimises
the ability of people to engage in dangerous behaviour. The design challenge is finding a
balance of a door that is extremely difficult to open while under pressure to stay closed
(when the train is moving) but easy to open when the doors are not under pressure (when
the train is stationary at the platform). The scope of the current project was to take the
concept to proof of concept prototyping stage, where-by the prototype could be used for
user-testing, and it was identified that all methods for opening doors could not be
mitigated through the project. For example, if a person manages to catch the doorframe
while it was still open, a different handle would not affect this behaviour.
User-analysis research was conducted using a range of non-invasive techniques,
preferred by Metro Trains, to triangulate findings. The methods were:
•

•
•
•

Observing people embarking and disembarking from Comeng trains on three
different platforms during peak and non-peak periods over two-weeks, using Metro
Trains video footage,
Informal interviews with relevant Metro Trains staff,
Review of reported incidences for twelve months prior,
Artefact analysis including measurement of forces required in practice to open
doors and experimentation with different techniques for opening the door.
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Identifying the problem (research into design)
User analysis identified that techniques for opening doors when a train is moving and the
doors are under pressure to stay closed are extremely varied for both inside and outside
of the train. However, there were two techniques that were repeatedly identified:
• Foot push assist for the interior of the train (see Figure 15).
• Full handgrip from the exterior of the train (see Figure 16).

Figure 15. Foot push assist.

Figure 16. Various grips for the handle, including multiple full handgrips, used on both the
interior and exterior of trains.
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Through the findings of the user-analysis research, the objective of design work was
further refined through better understanding the techniques used to open doors. To
minimise unsafe behaviours, the design should limit any leverage gained from protrusion
necessary in the foot push technique in Figure 15, and the ability to gain full hand grips.
This form of research into design identifies design problems with existing door handles.

Concept development and prototyping (research through design)
A range of solutions were ideated, considered and developed through prototyping
iterations and consultation with the industry partner Metro Trains.

Figure 17. Computer visualisation of design concept.

Figure 18. Top and side profiles comparing a door handle design concept to the old
Comeng door handle design.
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Figure 19. Predictive modelling to simulate forces of 500N, repeatedly applied to simulate
use of the door handle over a period of 10 years, with a safety factor of 1.18 integrated.

Design outcome (research for design)
The key features of this design — identifying how the design has met the project
requirements — is summarised as follows:
•
•

•
•

Form: lessened protrusion and no sharp edges or details for any clothing or carried
items to become entangled (see Figure 18).
Slide grip: similar to a sliding door, can pull with fingers or push with palm, 12
degree angle to allow for a palm to more comfortably press makes it harder to
engage foot assist. Index finger is able to apply 40–60N of force.
Manufacturing efficiency: same handle design for inside and outside the train
saloon, suitable for die-casting required for high volume production.
Assembly efficiency: same mounting assembly as existing handle, with only two
screw points to minimise labour and resources. This was predictively modelled to
simulate use over a 10-year period, for which it performed.

The estimated cost of implementing the new door handle design is anticipated to be under
$AUD400,000, which is at least one-quarter the cost of other automated solutions. The
project to date indicates it will be able to successfully provide an economically viable, lowtech solution required by industry partner Metro Trains to improve the safety of users. The
project has delivered proof of concept prototyping (at the time of writing) – the next stage
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is to conduct user-testing and mechanical-testing for one last iteration of refinement
before production of the door handles and trial installation on Comeng train saloons.
The artefact itself synthesizes research, through industrial designs ability to integrate a
balance of resource constraints, ideas and user-needs into a form that can be
manufactured, produced and ultimately used for the benefit of society. Through
application, the knowledge embodied in the artefact is disseminated in the real world.

Conclusion
Often published literature in design research explores theoretical content that has minimal
impact on society and real-world application. This study aims to empower industrial design
research-led practice in academia, grounded by design research theories by
demonstrating how it can be used as a tool to generate a new body of knowledge to
benefit industry, while rewarding the university through grant funding and the development
of closer relationships with industry partners.
Researchers who “engage in doing design work… directly impact practice while
advancing theory that will be of use to others” (Barab & Squire, 2004, p. 8). In the context
of this study the design process will impact practice, through which the findings are
grounded by theories that can be useful to others. Industrial design research-led practice
is beneficial to industry-linked projects by developing appropriate artefacts used to
generate a new body of knowledge through scholarly recognised design research.
Results developed through practice identify all stages in a design process to inform others
on the requirements to best demonstrate design theories in practical outcomes.
Tacit knowledge as an exclusive knowledge known by specific professions (in this context,
industrial design) is identified by Rust (2004) as a way that designers who research to
inform practice can generate new knowledge and ideas through design artefacts (p. 84).
These artefacts are a form of communicating a designer’s tacit knowledge as new
knowledge to other professions through a range of different ways such as product and
user interaction or simply by observation. In addition, other professions can therefore,
relate to the artefact and further evaluate and develop the new knowledge as potential
future research. In regards to the two case studies presented in this paper, tacit
knowledge and design knowledge attained from research and practice will assist in
developing an artefact that is appropriate to a research topic, demonstrates the design
process, gives credit to scholarly industrial design research-led practice and presents the
overall project journey so other professions can understand the new knowledge
demonstrated. The designed artefacts in both cases act as an exemplar product where
the application and new knowledge gained can be transferred into other products of
similar nature.
Although some question the value of practice in design research (Durling 2002, p. 79–85),
prototyping — a typical form of design practice — in the design research process has
significance for knowledge creation in creative arts and industries (Mäkelä 2007, p. 157–
163). In this study, the artefact or project, reflection and practice plays a role as the
material resolution of practical “applied” problems with more general theoretical or
methodological consequences (Pedgley and Wormald 2007). The issues of knowledge
and making in design research have particular relevance to industrial design (Kuys, 2010,
p. 61).
The legitimacy of research-led practice in design research as an academic and research
intense field cannot be developed alone through theoretical papers in the literature.
Rather, research-led practice in design research must prove its value in academia and
industry as offered by the two case studies shown. These cases highlight the practicality
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of design research which helps bridge the gap between industry and universities.
Essentially, this approach must be formally recognised and valued by two different entities
with unique cultures – universities and industry. Industry want value-added outcomes,
universities want peer-recognised knowledge disseminated through books, papers and
conferences. Governments want both but in the main do not have sufficient funding
mechanisms or incentives to bring the two together.
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How Has Interaction Design been Perceived by Industrial
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Abstract
In this paper, we aim to portray the emergence and growth of interaction design within the
practice of industrial design and show how the practitioners of industrial design have
perceived this development. To achieve this, we first show the ambitions of the early
pioneers, then bring forward how interaction design becomes an optional area for the
industrial design professionals and how it is adopted by industrial designers and then
finally how it becomes an area on its own within industrial design based organisations. To
picture these developments within the professional practice of industrial design, we use
the voices of industrial designers and interaction designers themselves. Much of the
primary material for this paper has been gathered through three sets of interviews
between early 2000 and 2012 in Finland, USA and Sweden. From this study, we see that
the development of interaction design within industrial design does not follow a
chronological path. The understanding of interaction design varies among industrial
design practitioners. Hence, it is very much related with how organisations make
investments and adopt interaction design as a professional practice either in-house or outsource, as well as the cultural contexts of the environment in which it is performed.

Keywords
Industrial Design; Interaction Design; Comprehension; Diffusion
Industrial design has broadened during the past decades, from a product-development
oriented practice to include issues and ideas such as sustainable design, user-centred
design, the use of computers, global manufacturing, strategy work, global branding and
consumer involvement, and publicity (Cagan & Vogel, 2002; Cross, 1981; Lockwood,
2007; Overbeeke & Hummels, 2013; Valtonen, 2007).
Especially the developments in information and communication technologies (ICT) has
shifted industrial design from the notion of product as object to product as event by the
increasing the need of understanding dynamic and interactive products better within the
scope of human behaviour. Löwgren and Stolterman (2004) state that digital artefacts
transformed from tools and information processors to communication media in the1990s;
the most visible sign for this transformation being the Internet. Creating new types of
products, documents, environments and services have become parts of the practice.
Interaction design in the view of human-computer interaction (HCI) has had its own
development path as a professional practice, but what we would like to present in this
paper is how interaction design has been seen in relation to industrial design. First it was
only exercised by a few pioneers, then it became an optional area for industrial designers
and finally became an area on its own within industrial design based organisations. This
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division is loosely based on Everett Rogers’ (2003) diffusion of innovations theories where
he divides adopters into early adopters, early majority, late majority and laggards.
To picture these developments, we use the voices of industrial designers and interaction
designers themselves. Much of the primary material for this paper is collected through
interviews with designers at different levels of expertise. Thus many of the opinions stated
here are designers’ personal views on the adoption of interaction design rather than any
commonly accepted pattern of this process.

Material Collection and Primary Sources
Because this study is fundamentally related with design practice, we conducted interviews
with 48 designers from different countries between 2000 and 2012, in three sets of
interviews. The first set of in-depth interviews with 25 industrial designers was held in
Finland in the first half of the 2000s and the second set of interviews was conducted with
8 industrial designers and interaction designers in the US between 2005 and 2008. The
last set of interviews was conducted with 15 designers in Sweden between 2011 and
2012.
All the interviews were semi-structured and the data was connoted using broad headings
which were prepared before the interviews. Some of the interviewees have been promised
anonymity, and are hence just referred to with a number. This practice was particularly
important in the smaller markets. Others have agreed to us quoting them publically, in
which case the quotes are named.

A brief historical view on the early days of interaction
design: The Early Pioneers
The birth of interaction design is closely related with the development of ICT. The
paradigm shift in the nature of computer interfaces came in the late 1970s, when the first
graphical user interfaces (GUI) were created. The GUI made the user interfaces much
more intuitive, and also made it possible to develop the software code for the interface
separately from the application code it was designed to support. Expansion was further
emphasized by the fact that a growing number of products began to include
microprocessors, displays and graphical interfaces. Interaction design as a term was first
used in the early 1980s when Bill Moggridge and Bill Verplank, two of the pioneers, were
working on a project together. Verplank (2008) states that together they used this term to
“bring graphical user interfaces to product design world”.
Rogers (2003) argues that an adoption process begins with a very small number of
visionary and highly-imaginative professionals. This adoption period takes more time than
the other periods for the adoption of innovations because it might not be seen
advantageous by the other professionals, but rather as a potential threat. Moggridge
(2009) describes his first use of interaction design as:
I had my first prototype [laptop] in 1981. I took it home and I started thinking, ‘Now
I have a chance to use this myself.’ I sat down to work, trying to understand what
was happening in this little electroluminescent screen. And within about five
minutes I’d forgotten everything about the physical form of the product, I was so
focused on that interaction with the software – I found that I was sort of sucked
through the screen into this virtual world. Occasionally I’d remember, ‘Oh yeah, I
designed this physical thing,’ but beyond that, the important aspect – the interface
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–was something that I didn’t yet know how to do. And so I decided to learn how.
(Moggridge ,2009).
As the structure of the interfaces became more complicated and the technical abilities of
the displays grew, the amount of information that was shown to the user increased,
became more complex and needed to be thoroughly designed. A specialized group of
professionals was needed to design the information. Industrial designers had traditionally
designed the physical form of products and appliances, including the graphics and knobs
that were necessary to use the product. When the products started including displays, the
natural assumption for the designers was that the design of the content of this display,
and physical keys for the interaction with the product, were part of the industrial design
process (Ulrich & Eppinger, 2003; Valtonen, 2007; Akoglu & Valtonen, 2012).
Interaction design has also been seen as an extension of the field of software
development and HCI. Weed (1996) explains the rise of interaction design profession in
the software industry and foresaw that interaction design would learn more from industrial
design; he argues that interaction design would be “the industrial design of software
industry”.
“… Just as the industrial revolution helped form the discipline of industrial design, the
technological revolution is helping form interaction design: the industrial design of the
software industry” (Weed, 1996, p. 11).
In this phase, although icons and visual elements were designed by the existing in-house
practitioners, this new professional area was not really covered by graphic designers,
engineers or programmers. Especially in the mid-1980s organizations discovered that the
new generation of information technology required new and different skills from the
existing creators (Löwgren & Stolterman, 2004).
The common characteristics of this early period was that there were just very few
innovators who talked and wrote about the requirement for a new design profession which
would have a different set of skills and tools from the existing ones. Scholars and
professionals wrote about why it was necessary, but it was not very common that
organisations embraced the new professional practice of interaction design.

Adoption: Becoming an Optional Work Area for Industrial
Designers
Eventually, interaction design became an area that more and more industrial designers
considered themselves capable of. Liddle (2007) suggests 3 stages of technology
adoption: the enthusiast, the professional and the consumer stage. In the first stage, it’s
not important for enthusiasts whether the technology is easy to use or not because they
are very excited by the technology itself or by what it can do for them. In the professional
stage, there are people who use the technology for only work purposes; they don’t buy the
technology, but the organisation they work for buy it for them. At this stage, it’s not
important for the purchasers whether the technology is easy to use or not, instead they
are more interested in price and after-sales support. The third stage is the consumer
stage where people are more interested in what technology can do for them rather than
the technology itself.
Moggridge (2005) describes the effects of digital technology in design in terms of the
overlapping areas between industrial design and interaction design practice:
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… Now there is an interesting convergence happening because as the digital
technology spreads, it becomes more part of everything. Then gradually products
have digital technology in them. So industrial design is in an era of convergence. I
think one can find a lot of interaction designers working on interaction design
solutions which have products in them. A lot of product designers are working on
products that have interaction features in them. So they are tending to overlap. (B.
Moggridge, personal communication, 2005).
Coming from an industrial design background, Bill Moggridge (2005; 2007) approaches
interaction design by making two definitions: he states the first definition as a broad one
including the long tradition of HCI and then defines interaction design from a designerly
perspective stating that the subjective and qualitative values are much more important.
I think there are actually two answers to that question: there is a broad definition,
which is the design of everything digital. That includes the long tradition of
computer science and HCI which has been around for 45-50 years. It’s probably
the definition of general public would think of because it’s a very broad definition.
However, there is also the narrower version of that definition which is the same
thing: it’s also the design of everything digital, but it’s from the point of view of the
“subjective” and “qualitative values” which make it equivalent to architecture or
industrial design. When I think about the contribution, I believe there is more to do
with the “subjective qualitative” and “static values” of things that are digital. (B.
Moggridge, personal communication, 2005).
There is also a changing way of working within design, from a more linear working
process to an integrated approach involving individuals from several different practices.
Press and Cooper (2003, p.148) say that
… the role of design in product development has changed from being a part of a
relay race, in which the product ‘baton’ was passed from one department to the
next, to being part of a rugby team, in which the ‘ball’ is passed freely from one
team member to another until it reaches the ‘touchline’ of a product launch. The
‘rugby approach’ characterises cross-functional integration, in which a team of
specialists from each department involved in the project is brought together,
working as a team from start to finish.
The line between what was part of industrial design and what was not in the interface
design process seems to be very fine in the second stage of the diffusion. The area of HCI
is broad and is performed by a multitude of professionals from engineers to cognitive
scientists. The closest professional group to industrial design in this context is according
to the interviewees were accepted to be graphic designers. Many of the industrial
designers who have focused on interface design have also acquired additional training in
graphic design.
On the other hand, the industrial designers themselves seemed to draw a line between
the interfaces on a computer screen and the usability of the product as a whole. They
tended to see the first as graphical design, while designing a user interface for a physical
product with a proprietary physical interface (i.e. hard keys) was industrial design.
Industrial designers used to focus on some interaction design concepts such as physical
manipulation and mechanical interaction. In this sense, industrial design was more about
product-specific user interfaces than general platform user interfaces that could be used
on any computer screen. One of the industrial designers describes this approach:
“I do user-interfaces that cannot be separated from the physical product, that include
issues such as ergonomics. My work is not only considering hierarchies and such... It
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includes a graphical user-interface but also a physical product.” (Interviewee 1, personal
communication, 2003).
Still, the understanding that user interface design was part of industrial design rather than
graphic design seems to prevail among the industrial designers. Some of the industrial
designers had multiple roles in their organizations.
“My title is industrial designer comma user-interface designer” (Interviewee 2, personal
communication, 2003)
“All our user-interface designers are educated as industrial designers. We don’t have any
graphic designers [hired]” (Interviewee 3, personal communication, 2003).
However, when the user interface’s connection and the physical product got vaguer, new
user interface designer roles appeared that were difficult to define even for the user
interface designers themselves:
One of these user-interface designers works on demos. When a product is
produced usually a demo about the product is done. It can be more in the spirit of
marketing or as a user manual-type of demo. Usually the demo is put on a cd
which the customer then duplicates to their different clients. This work, as I see it,
could often be considered graphical work. (Interviewee 4, personal
communication, 2003).
The confusion between industrial designers and graphic designers in user interface
design appeared to be quite common in this phase, as the designers so eagerly described
how they differed from each other. The other group of people who worked in close
connection with user interface designers, the people who actually wrote the code for the
user interface, were hardly mentioned in the interviews. It was considered perfectly clear
that this is a completely different group of professionals, usually with technical training,
and that the designer delivers the user-interface design to professionals who then write
the code and make it work in practice.
… UX as a professional group is still a very young profession. There are people
who are previously graphic designers who think that they can do a UX design
though which I find very amusing because I think it takes a lot more special skills.
You can’t take a traditional graphic designer and then ask them to do a user
interface. I think you have to be a very specific type of graphic designer educated
in a digital world to work for UI or UX. I think there is also still too much technical
flavour on the UI design side and emotional and experiential side. (Interviewee 5,
personal communication, 2004).
It is very frequent that the interviewees used examples to be able to explain clearly what
they think that interaction design is about. Most of them also compared their jobs as
industrial designers with interaction designers. One of the interviewees who has been the
president of a design consultancy that didn’t have in-house interaction designers yet at
that time expresses:
We tend to do a lot of human factors design like the tooth brush. That’s about
physical manipulation. I define interaction design as more complex and usually
dealing with electronics… I think the interaction between the product and the user
also depends on an emotional dialogue. If you like it, if it’s easy to use, then you
use it much more. But if not, you only use it for its function… Computer interfaces
were very hard to use 25 years ago. But that was OK, because only engineers or
scientists used them… But now we would never stand for that! We want to click,
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point the cursor, push the button and get the result immediately! (J. Edson,
personal communication, 2005).
The above viewpoint has similarities with Moggridge’s (personal communication, 2005)
second definition of interaction design in terms of subjective and the qualitative values that
also refer to one of the stages of technology adoption Liddle (2007) suggests. The third
stage is the consumer stage where people are more interested in what technology can do
for them rather than the technology itself. Just as Edson (personal communication, 2005)
emphasizes above, people don’t want to spend too much time to learn how to use the
technology and feel frustrated, but prefer to have the interactions intuitively.
There was a shift in the same design consultancy, because in 2005, when the first
interviews were done, they did not have in-house interaction designers, they began to hire
a small group of in-house interaction designers in 2007, which were there for the second
set of interviews in 2008. An industrial designer from that organisation explains what
interaction designers do in the whole design process:
… We are hand in hand with the interaction designers. Typically, they tend to be
more focused on the research aspect; very early interviewing people and
understanding the problem from the users’ perspective. As industrial designers, we
follow them on their path and just make sure that we are on the same page with
them. In this sense, it’s interesting because, we only had the interaction design
group for a year now. Before we had interaction design in-house, we used to do
some of what they do, but not as deeply as they do now… (S. Lebas, personal
communication, 2008).
The interviewees from interaction design based consultancies also stated that some
industrial design based consultancies contacted them to work together on a project after
having fundamental design decisions, even after the product’s form has been defined.
Interviewees argued that this situation has negative effects on the final product’s success
and the level of innovation. An interaction designer explains this effect as:
I'd like to get involved early if possible in the product definition part because it’s
where the constraints of the product and the user needs determine what this
product can do. Interaction designers have something to say about that also.
Unfortunately, a lot of times the products are pretty well defined and some are
already developed. It’s more common and it doesn’t work. Then it’s too late; all you
can do is a skin job, cleaning up the surface but very deep down it’s still a mess.
Then that product can’t be innovative and really successful. (G. Salomon, personal
communication, 2005).
In relation to the above statement, the interaction design practitioners discussed about
taking roles in early phases of the product design process, as they also emphasized the
importance of getting the clients to be really aware of what interaction design is and what
it does.
Something is going to change in terms of educating the clients. The clients don’t
know that these projects are so complicated. It is so different than creating a
traditional product. Both the clients and industrial design firms will have to get
more sophisticated about the way they determine time frames for product
development (G. Salomon, personal communication, 2005).
Based on the above statements, it seems fundamental for interaction designers to be
known by clients for their success in the market and to take a role in a product design and
development team early. The fact that the interaction designers need to spend time
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describing, both to their clients and their adjacent professional practices, what they do and
what their professional role is, indicate that the professional practice is still forming. In
bigger companies, the tuition explaining what interaction design is usually passes when
the number of interaction designers in the company grows. Interaction designers who
work within a corporation only have to go through the explanatory phase once, but
interaction designers working for design agencies face this scenario on a daily basis. Very
often the customer uses interaction designers for the first time. This sometimes reflects on
the decision making process. Uncertainty as to who should make decisions about user
interface design or which criteria should be used for the decision making seems to be
quite common in this diffusion phase. Interaction designers sometimes even feel
unrecognised; it probably has to do both with the novelty of the area and with the often
immaterial end-product which is not easy to comprehend for the general public.
Interaction design as an optional work area- user-interface design-for industrial designers
was related to how much organisations need such a new work area. Not all companies
see the value in designing their own user interfaces. Especially in smaller companies the
return on the investment is seen unclear and other less costly alternatives are sought for.
In small-scale industrial design based organisations, industrial designers move in-between
industrial design and interaction design; the interaction between the product and the user
is relatively simpler and has more mechanical qualities rather than digital. In large-scale
organisations, professionals working on industrial design and interaction design are
different people.

Interaction Design: An Area on Its Own
Currently, interaction design has become an area on its own and is seen widely in many
corporations and consultancies as an in-house design profession. However, there are still
different approaches about what interaction design is, both as a discipline, as a
professional practice and also what interaction designers do.
Some examples argue that interaction design does not necessarily need to be related with
digital technology while others argue that interaction design is concerned with people’s
experiences through digital media.
Today there is still no commonly agreed definition of interaction design. Fällman (2008)
states that the core of interaction design can be found in an orientation towards shaping
digital artefacts—products, services, and spaces—with particular attention paid to the
qualities of the user experience.
In some design consultancies, interaction designers have multiple roles, sometimes even
more strategic roles in the design process.
… They [interaction designers] have multiple roles as advisors and as marketing
people and they might be the users’ advocates all along the process together with
industrial design. They also look at the whole user interface (UI) process. I think
their main battle is about the UI; I was little involved in those meetings, they had
those tremendous work that had to be done on re-mastering and redefining the UI
process; how the user would go through different menus and I think they did an
enormous job there because they came up to something that is really friendly and
intuitive to use for the people who used the previous products. It’s a huge leap; it’s
totally a new world. (S. Lebas, personal communication, 2008).
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After three years in another context from the interviews that are mentioned above, an
interviewee working in-house overviews the situation for interaction design:
When industrial design is interaction design, I interact with a product if it happens
to be thorough a graphical user interface touching it or moving it, that’s design.
These borders are changing. Part of me says, it’s design because design is to do
interaction with a user. Design is interaction with human beings. At the moment the
borders are quite vague I think. Maybe not in an organisation like ours, but in
smaller design offices industrial designers are moving into both interface design
and user experience design (Interviewee 6, personal communication, 2011).
This is a remarkable statement because, this interviewee works in a corporation in
Sweden and the interview was conducted in 2011 while the previous interviewee works in
a design consultancy in the US and the interview was conducted in 2008. Diffusion
appears to be further ahead in the former rather than the latter example and shows that
the diffusion of interaction design does not depend on a chronological order worldwide; it
depends on the context and the conditions of and around the context.
When it comes to the set of interviews that were held between 2011 and 2012 in Sweden,
we see that there is variety among the design consultancies and companies embracing inhouse interaction designers. In large corporations the understanding of interaction design
seems to be more immature than in design consultancies.
There are also big differences when it comes to naming the professional practice in the
corporation:
“We don’t call it interaction design here, we call it user experience. I would say that
interaction design is a shallow part of use experience design. It is by tradition probably
more a man-machine interface (MMI) sort of design”. (Interviewee 7, personal
communication, 2011).
When interaction design becomes an area on its own in an organisation, role changes
occur in the design team. In this case, there was previously a designer dedicated to
ergonomics who also worked on physical handling parts of products whose role changed:
The profession of interaction design works more with the interface of a product. In
this organisation, for example, it’s about how users interact with appliances. Let’s
talk about a washing machine: how users interact with the interface and when it
comes to handling like loading and unloading the machine, that is an area between
an interaction designer and an industrial designer; before we had an ergonomics
designer who was dedicated to be a part of ergonomics-physical handling. But
now it seems to have an interest area of interaction design, so it has become a
part of interaction design. The same also goes with interface design where you talk
about symbols, buttons and such. So I see it as two different areas because when
it comes to for example unloading a washing machine, it’s more about you take
clothes, maybe you study the angle, so you don’t need to bend over to load the
machine, good grip of the handle to make it an easy and self-instructed appliance.
That’s one area. Then when it comes to the interface, we are strictly talking about
displays and panels. That’s another area in itself basically, more about presenting
information and levels of information on the screen and how to interact with that
information. (Interviewee 8, personal communication, 2011).
How industrial designers perceive interaction design even differs in a single working
environment. This might be because of not having worked together, or it might show that
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some designers do not keep themselves updated about the developments connected to
their profession.
“I don’t work so much with interaction designers. We didn’t have interaction designers
when I studied. I can’t answer so well what interaction design is…” (Interviewee 9,
personal communication, 2011).
The above explanation is one of the most radical ones among industrial designers even if
there are interaction designers working in-house in the same corporation. If we go back
and overview the statement of the Interviewee 6 who works in the same organisation with
the owner of the above statement, it becomes clear that there is confusion in
understanding interaction design. Yet another designer in the same corporation explains
the way she sees interaction design even if she does not consider herself up-to-date
about the subject:
Honestly I don’t think I’m so up-to-date about what’s going on in that field. For me
interaction design could be a lot more. Your starting point is the end user … It
could be anything from understanding a computer interface, maybe a website to
interact with or it could be to understand which button should I press to get this
thing done; to understand how my DVD player works; so everything could be
looked upon like a kind of interaction I think-both physical products and digital
services and interfaces. It’s about making this understandable to the end-user so
it’s easy to interact with. It could also be a service to interact with. It’s tricky to
really define. (Interviewee 8, personal communication, 2011).
Additionally, interaction designers are seen to focus on the research phase pretty much. It
also becomes evident that not in every case, but in some contexts interaction design has
an increasing role in terms of strategy and management.
In this phase, even though interaction design becomes an area on its own, there still
seems to be diversity of the statements of industrial designers and confusion about the
profession even in a single big corporation. It probably indicates that interaction design is
a relatively newly adopted actor in such organisations. When it comes to design
consultancies interaction design is relatively better known than in corporations.

To Conclude
In this paper we portrayed the changes that affect the professional practice of industrial
design with the emerging and growth of interaction design as well as a view of how the
practitioners of industrial design have perceived this development.
In the beginning, interaction design was accepted as a part of the industrial design
process (Press & Cooper, 2003; Ulrich and Eppinger, 2003; Valtonen, 2007). It was first
pursued by a few pioneers, then perceived as an optional work area for industrial
designers. This relates to the product range, investment and strategy of organisations as
well as the needs and requirements of the industry and users. Especially in smaller
companies, the return on the investment was seen unclear and other less costly
alternatives were sought, like out-sourcing interaction design at a later stage of the
product design and development process. Finally, interaction design separates itself from
being a component within industrial design and becomes an area on its own.
From this research, we see that the development of interaction design within industrial
design practice does not follow a chronological path. Hence, it is very much related with
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how organisations make investments and adopt interaction design as a professional
practice. Larson (1979) claims that professionalization is a collective project and bounded
with context. The findings here support this as the development of interaction design
towards being a professional practice on its own differs even within the same country. The
interviews in this research were conducted beginning from the first half of 2000s ending in
early 2010s. When we take an overview on the interviews that were conducted between
2000-2008 in Finland and USA, we see that the phases of adoption are different from
each other. When we overview the interviews in Sweden between 2011 and 2012, we see
that there are different phases in organisations where a corporate might be having a
phase in-between the second and third phase while a design consultancy might be
experiencing the third phase.
Although there are great differences in how and with what pace interaction design has
developed, we can clearly see that the development of the professional practice has been
rapid, and that interaction design is now an area that very few within the field of industrial
design question the importance of, or deny the specific skills and knowledge needed for
the area.
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Abstract
The design space is a concept often used to encompass all possible designs for a given brief, impossible
to be determined, but passive of manipulation by creative designers. The concept as such cannot
prevent deterministic accounts of design activity. With the aim of overcoming determinism, this concept
is reconsidered beyond the cognitive realm, as part of the social production of space. This renewed
perspective is applied to study a medical imaging center project in The Netherlands. The boundaries
found in this design space were not self-imposed constraints, but imperative economic, political, and
cultural conditions that contradicted each other. To reveal the materiality of the design space, the
project has been brought to a teaching experiment, where students analyzed the project drawings and
proposed changes using a custom parametric modeling tool. Students faced similar contradictions,
despite working under different conditions, supporting the claim that the design space has intrinsic
contradictions even if not cognized.
Keywords
Design space; problem-solving; constraints; architectural design; activity theory.

Introduction
Previously seen as an outcome of design, especially in architectural design, space is moving towards a
locus where design happens. Contrary to the common sense, the so-called design space does not refer to
the offices where designers work, but to the range of possibilities that designers consider (or not
consider) for a certain design task. This range is called a space by its property to contract — by adding
constraints — or to expand in many directions — by adding new variables (Gero & Kumar, 2006). This
space reflects the indeterminacy of design (Goldschmidt, 1997): there are so many possibilities for any
design task that trying to determine its outcome before it actually happens is unproductive.
On the other hand, the design activity has cognitive, technical, economic, social, and cultural conditions
that limits the possibilities to be considered (Westerlund, 2005). These limitations may or may not be
imposed to the design space as constraints. Since constraints are first processed by cognition before they
enter the design space, the single limitation that can be considered intrinsic to the design space is the
cognitive (Simon, 1991), currently being addressed by computational tools that expand the designer
capability to explore, remember, and combine the possibilities (Woodbury & Burrow, 2006).
There is a contradiction here between the space of possibilities and the possibilities of space. The design
space is infinite in a global level, but quite limited when assessed by one individual. If that is the case,
then it is just a matter of determining the cognitive capabilities of an individual to determine the design
space and all its possibilities. However, design activity as it happens in practice is not restricted to
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cognitive processes and is hardly carried on by a single person (Botero, 2010). Even when working alone,
designers are under financial, technical, social, and cultural conditions that are not necessarily cognized
and explicitly set as constraints. Many constraints are taken for granted, or perhaps, they are not yet
constraints.
This paper articulates the notion of contradiction as an intrinsic feature of the design space, going
beyond the notion of constraints. Contradictions are understood as accumulating tensions in a certain
activity that provokes instability and change (Engeström, 1987; Foot & Groleau, 2011). They can be
cognized, but do not depend on that to exist. Constraints, issues, problems, solutions, and other
cognitive frames approach contradictions from one of their sides. The aim of this paper is to ground
these abstract notions to the concreteness of specific social processes.
The first part of the paper presents a case-study on how contradictions in the Dutch healthcare system
are reproduced by the design of a specific medical imaging center. Ethnographic data reveals the social
construction of its design space. Based on this study, a hypothesis is put forth regarding the reproduction
of contradictions in the design space. The second part of the paper reports testing this hypothesis in a
teaching experiment where students reconstructed the design space and dealt with its inner
contradictions.

The design space
The design space is mainly conceived as a mental, individualistic, a priori, abstract space where design
ideas are generated and considered. One of the most concrete descriptions of the design space is a
network of nodes representing states in a cognitive process (Figure 1). Every move in the design space
arises from the intention of a single designer, even if random (Goldschmidt, 2006). Boundaries are selfimposed, coming either from adopted criteria or from dependences, such as mutually exclusive options
(MacLean, Young, Bellotti, & Moran, 1991) and cognitive processing capacity (Simon, 1991; Woodbury &
Burrow, 2006). At last, the ultimate power of intention in the design space leaves movement to the
arbitrary.

Figure 1 – A design problem space composed of a network of states. Redrawn from Goldschmidt (1997, p. 444).

The design space has been mainly used to analyze how designers think alone, but there are new
attempts to use it in collaborative design as well (Botero, 2013; Luck, 2014). In this case, design
movements are not only bounded by personal intention and cognition, but also — and perhaps even
more — by interaction with other people. Moves in the design space are actually part of that interaction:
they are motivated by the social and cause effects back then, not in arbitrary way.
The division of labor between one activity as “design” and another activity as “use” (Suchman, 1994)
should not cover the contribution and dispute of both to shape the design space. Both are trying to use
the possibilities for generating value, and both are subject to the inherent contradiction of exchange and
use value. The possibilities in the design space cause effects in the social because they already have a
potential value, which is or will be the subject of dispute and leverage among many other activities. Due
to this materiality, the design space can be considered both abstract and concrete, “abstract inasmuch as
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it has no existence save by virtue of the exchange ability of all its component parts, and concrete
inasmuch as it is socially real and as such localized” (Lefebvre, 1991, p. 341).
In this perspective, the design space is not an ideal space with all thinkable possibilities waiting to be
harnessed, but an ongoing production of practical possibilities to change activity conditions. One of the
possibilities is to draw ideas from other activities, other design spaces, but such reproduction also
implies the production of adaptations, hacks, or hybrids to the immediate condition. As a matter of fact,
this production is not realized by the mind, but by the entire social activity that constitutes “design” or
“use”. To understand how the design space is socially produced, we turn to cultural-historic activity
theory (Engeström, 1987; Leont’ev, 1978) and production of space theory (Lefebvre, 1991).

Contradictions in the design space
Design is an activity that happens in a particular place, but also develops along history. In cultural-historic
activity theory, the basic notion of activity is a subject transforming an object by means of instruments
(Leont’ev, 1978). The object of design is the thing being designed that has the potential to fulfill a need
and the subject might be one or more persons that invest motives in this object. The transformation of
the object is the concern of a community, which develops certain rules and a division of labor to
transform the object. These relationships are put together in the activity system model (Figure 2).

Figure 2 - The activity system model. Redrawn from Engeström (1987).

Different activities can interact, for instance, when the outcome of one activity is the object of another,
such as performance evaluation or instrument development (Engeström, 1987; Kuutti, 2011). The latter
is a common connection to design activities, which conceptualizes the connected as “use” or “user”
activity (Suchman, 1994). The design activity interacts with the use activity to produce a design space
using methods such as briefing (Barrett, Hudson, & Stanley, 1999; Luck & McDonnell, 2006), which aims
to set constraints for the design space.
The design space is grounded in the use activity and, therefore, its contradictions are also reproduced. In
reproduction there is always the opportunity for change, tough. The contradictions in space become
contradictions of space, aggravating or alleviating the situation in the aforementioned activities. Once
contradictions are embedded into space, they last longer and keep bothering activity even if the original
contradiction has been alleviated or overcome. Contradictions can only be completely overcome if they
are overcome both in activity and in space, configuring a spatio-historical breakthrough (Lefebvre, 1991,
p. 54).
There are four tension levels that must be overcome by spatio-historical breakthroughs (Engeström,
1987; Foot & Groleau, 2011). In the primary level, the most basic contradiction of society — in the case
of capitalist societies, the contradiction between exchange value and use value — appears in each
element of an activity (subject, instrument, object, community, rules, and division of labor). The
commoditization of subjects in the labor market (exchange value), for example, can generate powerful
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contradictions regarding their work quality (use value). At the secondary level, contradiction appears in
the relationships between activity elements, for instance, between instruments and rules. When the
activity has a major development, the contradiction achieves the tertiary level, when the old and the
new version of an activity collide. At the quaternary level, the contradiction spread among different
activities. Figure 3 depicts the contradiction levels in the activity system model.

Figure 3 - Four levels of contradictions (in red): intrinsic to an element (left), between two or more of an activity
(middle), between a new and old version of the activity (middle), and among different activities (right).

Research design
Collecting empirical evidence of contradictions in the design space requires an unusual research design
for three reasons. First, contradictions are not just objective phenomenon; they are both objective and
subjective, since they affect and are affected by the observer. Second, contradictions are both cause and
effect of a social situation, therefore, constantly changing. Third, contradictions are not immediately
observable by abstract measures, such as variables. In both cultural historical activity theory and
production of space theory they are grasped by first looking at the historical constitution of the situation,
then applying abstract measures, and finally reconstructing the whole phenomenon as overdetermined,
or in other words, determined by too many causes (Engeström, 1987; Foot & Groleau, 2011; Lefebvre,
1975).
With that in mind, the research design is setup in two moments: a case-study about a medical imaging
center and a teaching experiment in a design course. The case-study is based on a formative intervention
(Engeström, 2011) performed by the first two authors in the design of a healthcare facility. The
researchers followed the meetings of the design activity, analyzed the available documentation,
interviewed the designers, developed computer visualizations to support the participation of users, and
joined the workshops where these visualizations were employed.
The researchers’ notes were stored in an Issue Based Information System (IBIS) and linked to research
questions and theoretical concepts, forming a map of controversies around the project (Kunz & Rittel,
1970; Selvin et al., 2001; Yaneva, 2012). A specific map has been made with the contradictions identified
in the data with the activity system model, in the four levels of tension (Figure 4). The primary
contradictions are lined at the bottom of the map and connected to their aggravation in the second
level, and so on. The data fragments are connected to the contradictions as their observable
manifestations, which are classified as pros and cons in the IBIS notation. This distinction helps to avoid
framing contradictions as inherently good or bad for the project.
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Figure 4 – Fragment of a graphical map with contradictions (blue nodes) found in the project, related to their
pros (green) and cons (red).

Based on this study, a hypothesis has been formulated: if contradictions are intrinsic to the design space,
reconstructing the design space in another activity would reproduce the same, or at least, some of the
contradictions from the original activity. To verify this hypothesis and explore how such process unfolds,
an experiment has been organized in the context of a facility design bachelor’s course.
The experiment was organized according to the double stimulation method (Engeström, 2011; Vygotsky,
1978): the focus is on reconstructing learning, taking more into account process rather than outcome.
The first stimulus is a contradictory situation and the second stimulus is an ambiguous tool that may be
used to overcome contradictions. The experiment looks on how subjects develop concepts to overcome
contradictions. The purpose of the tool is to objectify the concepts, what helps not only the
experimenters but also the learner himself.
The leaners had the task to reconstruct the design space and to continue its expansion. In so doing, they
would face contradictions in space and of space. A tool was developed to manifest contradictions in
space as walking paths, paths that people would take inside the facility while following routine
procedures. This is a very simplified way of representing activity, but perhaps sufficient to avoid students
dealing only with contradictions of space. The tool was setup differently for two groups of students: one
with initial walking paths and another with no initial walking paths. This was done to check if having
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more constraints in the design space, or in other words, explicit manifestations of contradictions in
space, would help dealing with contradictions of space.
The tool given is Autodesk Revit — architectural design software — with a custom family designed to
represent the use activity as walking paths1. The family profits from the parametric design features of
the software, generating real-time information about travel distances, waiting times, and room
connection. Activity is modeled in the same interface as is space, therefore enabling iterations between
these two dimensions (Figure 5). This tool was also used to reconstruct the floor plans and the walking
paths designed by practitioners, based on video-recorded explanations of the plans.

Figure 5 - Walking paths parametric design family for Autodesk Revit with walkability performance for patients
(blue) and nurses (green).

The images reconstructed from case data and the images generated in the experiment were stacked to
visualize and compare the parts of the design which changed the most, or in other words, the most
controversial parts of the design. The controversy is related back to the contradictions found in the case
to check if they can be explicated by them.

The design space of a medical imaging center
The case study that follows is a forthcoming medical imaging center in The Netherlands. The center will
offer state-of-the-art diagnosing machines based on techniques such as Magnetic Resonance Imaging
(MRI), Positron Emission Tomography (PET-MRI), Computed Tomography (CT), and
Electroencephalography (EEG). This case study covers a small part of the design process: the evaluation
and final adjustments of the floor plan, which happened between July 2012 and January 2013.
Many contradictions have been found in the case, but for the sake of space, we concentrate here in one,
tracing it from the primary to the quaternary tension level. The contradiction is related to the
1
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undergoing changes of Dutch healthcare system since its last reform, in 2006 (Pavolini & Ranci, 2008).
One of the points is the diminishing role of the state and the consequent need for partnering among care
providers. Income is now attached to the actual care delivery, and the providers need to grow by their
own (Cramer, Dewulf, & Voordijk, 2014). The medical imaging center arose in this context, with the value
proposition of offering shared facilities and knowledge co-creation for nearby hospitals, educational
institutions, and technology developers. Each engaged partner would have to face the uneasy transition
from their optimized work procedures to a shared knowledge co-creation activity.
This contradiction manifests at the primary level as the space (outcome) that is supposed to be logically
organized, favoring the productivity of every procedure (exchange value) while reinforcing the
organizational boundaries of those procedures (use value). The procedures were already very much
optimized in their origin; however, in the new center, they should also produce knowledge that go
beyond optimization. When this aggravates to the secondary level, the functions of the rooms (division
of labor) are defined not according to the best workflow possible (rules) but by the political compromise
of assuring a separate space (outcome) for each care provider (community). At the tertiary level, the care
providers that used to compete for attracting patients (old object) are now trying to learn with each
other in this venture (new object). And finally, at the quaternary level, the activities involved in the
project are not sure how the outcomes of the center will help them fulfill their expectations. Figure 6
trace the contradiction spreading through the activity system model.

Figure 6 – From optimized work procedures to knowledge co-creation activity contradiction aggravating inside
the design activity (left) and towards use activities (right).

These tensions were not visible to the designers at the beginning of the project; nevertheless, they
reproduced them. The business plan and machines’ technical requirements were taken as the main
constraint, guiding the definition of isolated functions and spaces, despite the idea of sharing machines
to promote knowledge exchange between research and clinical practice.
Including users in the design was seen as an opportunity to get the commitment of the hospitals to join
the venture. In a participatory workshop, the so-called users joined the design activity in modifying the
design, since the actual plan was overcrowded due to sharing. The reconstructed image reveals that the
dressing rooms were the most unstable part of the design space (Figure 7). There was a doubt if there
should be many small dressing rooms — to afford more patients per machine — or less dressing rooms
— with more space each. Also, if there should be a bathroom nearby, or even a dedicated waiting room
for each scanning machine. After trying many different moves, designers and users realized that the
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most important thing would be to have a corridor that connects the different areas of the facility,
allowing for sharing the dressing rooms and to also informally share knowledge in the breaks.

Figure 7 - The four versions of the floor plan with the respective walking paths stacked in a single picture,
excluding the upper part.

The main finding from this case-study is that the boundaries that defined the design space were not selfimposed constraints, but imperative economic, political, and cultural conditions that contradicted each
other. Designers and users had to deal with these contradictions even if they did not set as constraints in
brief phase. Their moves in the design space alleviated, aggravated, and overcome these contradictions.
If that is the case, then reconstructing this design space in another activity would reproduce the same
contradictions and guide design moves towards similar solutions. A teaching experiment explores this
possibility using the walking paths tool to manifest contradictions in the design space.

The design space extended to a teaching experiment
The course Methods and Strategies for Facility Design of University of Twente bachelors in civil
engineering had related topics to what was observed in the case-study, so the authors brought the
project to the course for a practical learning experiment. The context was introduced as such:
The business case specifies the diagnosing machines that will be available and the amount of
patients to be treated per year in each machine. The managers are wondering how to optimize
the facilities to meet these numbers. (Data fragment).
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This is neither a problem nor a solution, but an issue related to the contradiction from an optimized work
procedure to a knowledge co-creation activity; however its historical background is not given. Instead,
the experimenters provided students with the results of a deterministic simulation they made to support
practitioners in the original project (Figure 8). Students received a copy of the animation generated by
the simulation, with the use activities happening along half a day of operation. The use activities were
simulated in a very simplified way, focusing in the movement of nurses and patients around machines. A
spreadsheet with performance figures such as machine capacity usage, waiting times, and room
occupation was also provided.

Figure 8 – Deterministic simulation of the medical imaging center scanning procedures.

The experiment consisted of two sessions: brainstorming and modeling. In the brainstorming session,
students were organized into teams of four, with the task of formulating problems and solutions. They
had to reconstruct the design space in an explicitly social manner: team work.
The design space has been explored in rather abstract way, in the format of written problems and
solutions. In the second session, the design space had to be explored in a more concrete way, as a
parametric model. This was important not only for students to realize the material resistance for
implementing their solutions, but also to measure their explorations in the design space through a
standard format that favors comparison. Students were then introduced to the parametric design tool
with which they could develop further the design, alone or in pairs. They did not work in teams like in the
previous session due to the software/hardware limitation for real-time collaborative modeling. For most
students, this was a first experience with the software and the duration of the experiment was only one
hour, so they could not explore too many features.
The experiment was repeated in two editions of the course. In the first edition, students received the
initial floor plan reconstructed from case data as a digital file. One sample walking path was included in
the file. In the second edition, the full walking paths for nurses and patients were provided, overlaid on
the floor plan. Deriving from that difference, two groups are considered: participants who did not have
built-in activity constraints (group 1, n=31) and participants who had built-in activity constraints, in the
shape of walking paths (group 2, n=28). After the experiment, the previous session’s teams gathered
again and received the educational assignment to write a report with the lessons learnt, which was also
taken into account to interpret the results.

Experiment results
The software used in the experiment was configured to save automatic backups every five minutes,
generating more than one image per student. This was done to track the exploration of the design space
across time, like in the case-study, but in a much shorter interval. All images, from all students, were

1431

10
stacked into one, in the same way as in the case-study. The difference here is that the combined images
do not reflect the exploration of one team, but of many teams.
Group 1 had the extra task of drawing the paths from scratch in the same amount of time, what resulted
in fewer paths and focused exploration (Figure 9). This group began by moving the reception closer to
the entrance and then delving in the dressing rooms distribution between MRI and CT (right part).The
corridor solution observed in the case appeared only in two designs of group 1 and not at all in group 2.

Figure 9 - The designs generated by group 1, with no initial paths, stacked in a single image

In group 2, most students began by changing the PET area (left part) due to the performance figures
provided (Figure 10). They framed the longest paths from the entrance as the best opportunity for
improvement. After that, they began to poke with the dressing rooms allocated for PET.
In both groups, the dressing rooms were the most unstable part of the design, pretty much like in the
original project. Some students proposed to change them into dedicated waiting rooms to avoid patients
and nurses to go back and forth during the intermediate waiting steps of the scanning procedure. One
student proposed a coffee-room in the middle of the facility so as to increase the level of comfort for
both staff and patients. Many doors have been opened in both groups to minimize space fragmentation.
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Figure 10 - The designs generated by group 2, with the initial paths already given, stacked in a single image

Instead of restricting exploration, the extra constraint in group 2 let students consider different ways of
rerouting patients and nurses. The exploration of the design space was much more diverse and less
focused. Some steps in the walking paths were decoupled or aggregated and the undefined upper part of
the layout was occupied, what did not happen in group 1. It seems that the given constraints were not
taken for granted by students, being changed or ignored by design moves. One student report stated:
During the assignment some of the routes seemed very odd, that it seemed as if some detours
were functional. […] Unless it was made clear by certain keywords which were used in the model
that the detour had some reasons, these detours were eliminated. (Data fragment).
The students did not have explicit information about contradictions; nevertheless, they aggravated and
alleviated some of them with their designs. Many contradictions found in the original project were not
addressed and kept accumulating in the design space. A comparison between the groups and
practitioners regarding the origin and impact of design moves reveals no significant differences in
interactions with one contradiction (Table 1). Other contradictions are not explored here due to the lack
of space; however, the preliminary data analysis suggests that a design move that alleviates one
contradiction often aggravates another.
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Table 1 – Aggravating tensions of from optimized work procedures to knowledge co-creation activity
contradiction and related design moves by practitioners and students groups.
Tension level

Contradictions in space

Contradictions of space

Practitioners’
moves

Group 1 moves

Group 2 moves

Productivity
X
Organizational
boundaries

Layout fragmentation
X
Path homogenization

Simulating
procedures to
find bottlenecks

Splitting
dressing rooms

Splitting
dressing rooms

Workflow optimization
X
Political compromise

Exclusive space
X
Shared space

Flexible dressing
room space

Moving rooms
closer to the
entrance

Moving rooms
closer to the
entrance

Tertiary

Competition
X
Collaboration

Compartmentalization
X
Multifunctional

Large internal
corridor

Small internal
corridor

Fewer steps in
walking paths

Quaternary

Outcomes
X
Expectations

Knowledge
centralization
x
Practice marginalization

Participation in
design

Splitting the
waiting room
into many

Occupying
undefined part
of the layout

Primary

Secondary

Students did not directly address tertiary and quaternary contradictions since they depend on project
historical background, not given. That did not prevent these contradictions to influence their designs, on
one hand guiding them to more open spaces, with extra connections and functions — favoring
collaboration among partners and, on the other hand to more fragmented, streamlined, and optimized
spaces on the other — favoring competition among partners.
This contradiction was also reproduced by the tool introduced in the experiment, what was
acknowledged by a student team in their report:
The situation modeled is an ideal situation, where everything behaves as planned. There is no
scenario for emergencies. Users of the building will not behave as the parameterization. The
modeled walking paths are the ideal paths: patients or staff will not always follow them, because
of the current situation and their own choices and preferences (Data fragment).
The student reports were quite critical about the tool, pointing to its poor usability, automation,
efficiency, and simulation capabilities. On the other hand, they recognized the experiment as an
opportunity to learn about the social construction of the design space:
The last thing we have learned is that every individual gets to a different practical solution with
the software, even though the theoretical solution was conceived by the whole group. This is due
to the different ideas of the best implication of the solutions every individual has (Data
fragment).
The logic of optimization and the dialogue about knowledge co-creation were both present and clashing
in the teaching experiment, even if in a lower tension than found in the case-study.

Discussion
Contradictions are situated phenomena, hard to be grasped in an experiment. For the researchers,
seeing contradictions was much easier while engaged in the project rather than in the experiment. The
deterministic bias of the tool was not fully realized until students criticized it in their reports. Not
surprisingly, researchers could not stay above contradictions and look at them with distance. They were
already reproducing the contradiction by interacting with it. In fact, the research activity was already
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facing this contradiction in the increasing emphasis of publications indicators in Dutch universities (Groot
& Garcia-Valderrama, 2006). In comparison to healthcare activity, academic research is doing the other
way around: from a knowledge co-creation activity to an optimized work procedure. The convergence of
healthcare and research in the medical imaging center is not a coincidence, but a cause and effect of the
contradictions present in their underlying systems.
The main advantage — and limitation — of double stimulation and formative intervention methods
employed by this research is that they do not isolate cause and effect relationships (Engeström, 2011;
Vygotsky, 1978). Instead, they investigate phenomenon as being determined by too many causes, or in a
word, overdetermined. The present empirical work shows that it is possible to determine a design space,
provided that the determination is socially constructed and that contradictions are taken into account.
The following relationships were considered to determine the design space: the economic imperative of
productivity, the cultural trend of knowledge co-creation, the engineering design tradition, the
optimization bias of the tools used in the experiment, and the formal characteristics of the design space,
all understood as manifestations of contradictions in history (Engeström, 1987) and in space (Lefebvre,
1991). The resulting overdetermination could be a better argument against prescription and modeling
rather than indeterminacy (Goldschmidt, 1997).

Conclusions
A parametric design tool has been developed and tested to visualize in a crude way the forces behind the
design moves, arguably the contradictions in space and of space. Using this tool, students ended up stuck
and boosted by the same — but not all — the contradictions that practitioners faced in the industry
project, despite not working under the same conditions. The data suggests that the contradictions of a
project are intrinsic to the design space, even if they are unknown.
Contradictions are concrete despite any abstractions, such as problems or solutions. They are
constituted by the systemic tensions that accumulate and drive a certain activity, provoking trouble in
many different ways. Contradictions cannot be removed nor solved; rather they can be aggravated,
alleviated, or overcome. In any case, contradictions won’t go away. Any alleviated contradiction will keep
accumulating tension without notice until it surfaces again in the design space. Even before that, the
same move that alleviated one contradiction can aggravate another. The design activity, thus, bounces
between contradictions in the design space, not without changing them.
We propose to reconsider the design space not as a space of possibilities, but a space of becoming (Luck,
2014). Any design considered in the design space is not just a possible one, but an actual coming to life. It
already exists and affects the design activity, like any material in the physical world. Each move in the
design space expands or contracts the potential to change the world, already implying the contradiction
between use and exchange values. Making sense of design in this way can strengthen the emerging
approach to design research that pays more attention to artifacts, practices, and history rather than
inscrutable cognitive processes (Kuutti, 2011).
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Abstract
The manufacture of mass produced quality assured products has previously remained
within professional practice. Digital manufacture presents opportunities for producing
products in low volumes, catering to bespoke requirements. This phenomenon can benefit
parties where the manufacture of goods has previously been financially unobtainable, i.e.
non-government and charitable organisations. Open hardware (accessible electronic
components) can complement digital manufacture, enabling bespoke products to become
intelligent, with the ability to sense, monitor, record and produce data. This paper tests an
Open Design / Citizen Science toolkit drawing from practice based research and
supporting ethnographic activities.
The study documents design workshops with The Sussex Wildlife Trust and Cornell
Laboratory of Ornithology, conservation and wildlife experts. The papers research
contribution is a design toolkit, identifying insightful opportunities for Open Design through
Citizen Science. The study showcases new prospects for organisations to engage with the
public. The prospects form ‘reciprocal relationships’ via members of the public fabricating
monitoring devices and gathering data. Users’ individual accrued data can meet wider
community needs and address local or national conservation challenges. The emphasis of
this study has focused on accessible wildlife monitoring, beyond the valuable but limited
versatility of the smartphone, extending Citizen Sciences reach.

Keywords
Toolkit, Design Methodology, Design Workshops, Citizen Science, Open Design
Open Design (OD) enables collaborative efforts by providing incentives and methods for
freely sharing design information (Vallance et al. 2001). This type of potentially complex
activity can be underpinned by systems enabling people to easily access or create design
information to make personal artefacts. OD is not a new phenomenon; with transferable
design information from the textile industry known as “patterns” (Kraft 2004), users can
purchase/download a textile pattern, tailoring outputs to meet personal aesthetic, fitting or
material requirements. Whilst different tailoring techniques require more skill, the principle
of adapting core templates remains constant. Patterns have supported economic
rationales, for example the make-do-and-mend movement during the Second World War,
where the public were encouraged to extend garments’ lifetimes (De la Bédoyère 2002). A
progression from individuals editing blueprints with varying skill is the creation of online
platforms, equipping users with editable parameters and community support.
Open Structures (www.openstructures.net) is an online platform that “explores the
possibility of a modular construction model where everyone designs for everyone on the
basis of one shared geometrical grid” (Lommee 2012). The system adheres to a grid,
where users apply parallel measurements unifying individual parts. Created parts can then
be used in multiple assemblies, forming an ‘open’ and editable repository of parts
(Lommee 2012). The same Open Design methodologies have been applied to scientific
equipment by Tekla labs (www.teklalabs.org), “a global community for research quality
Do-It-Yourself laboratory equipment” (Nilsson Lina et al. 2012). Whilst opening processes
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can have negative effects, such as calibration issues, trust, conformity to standards and
accurate assembly reliance, the process can enable a lower financial entry point, aiding
communities to respond to their own issues (Phillips. R et al. 2013).
Digital manufacturing is changing the accessibility to make bespoke alterations to
products at their digitally created source. The economist John Maynard Keynes stated “it
is better to ship recipes than cake and biscuits” (Heskett 2005). Digital manufacture is the
“reproduction of goods through digital processes, lowering the entry point to industrial
manufacturing processes” (Carson 2009). 3D printing or “additive manufacture is one
example of digital manufacture” (Igoe Tom & Mota Catarina 2011). 3D printing is lowering
the entry point to manufacture as equipment is becoming cheaper and more widely
available, through online services, or in local Fabrication Laboratories or ‘Fab Labs’.
Fab Labs are “small scale workshops with modern computer controlled equipment” open
to members and the public (Massimo Menichinelli 2011). Fab Labs also offer support to
construct more elaborate or technically challenging products like electronics or ‘open
hardware’. Open hardware are components “whose design is made publicly available so
that anyone can study, modify, distribute, make, and sell the design or hardware based on
that design” (Gibb 2013). The key offerings of Digital manufacturing are: “the ability to
produce downloadable products, bespoke product outputs and design freedom, i.e.
complex geometries that cannot be created by traditional manufacturing processes”
(Hague 2006). This paper does not discuss mass-customisation, acts of user misuse or
intellectual property within Open Design.
The recording of seasonal events has “long been a pastime amongst natural historians,
with records going back to the 1730s” (Sparks & Carey 1995). Commercial monitoring
equipment has been used within industry and keen amateurs to address documentation
and conservation issues. These monitored events have included earthquakes, weather,
air quality and even domestic gas leaks for preventative, protective and documentary
purposes. Commercial monitoring yields data that when translated can inform policy or
local issues, but can be expensive for average people to purchase or engage with. Citizen
science is “broadly defined as the involvement of volunteers in science” (Roy, H.E. et al.
2012) providing an “indispensable means of combining environmental research with
environmental education and wildlife recording” (Roy, H.E. et al. 2012). Citizen Science
currently utilises smartphones GPS for accurate geographical locating or in-built or plug-in
sensors. Top-down Citizen Science models “let the public engage but rarely do the
participants dictate possible directions or witness scientific ramifications” (Mueller &
Tippins 2012). Grass roots activities “can play a major role in studies, often initiating the
surveys leading to professional attention and intervention” (Heiman 1997). The process of
including volunteers “might not just include data collection but in fact lead to a more
rounded, educated and aware community” (Phillips, R., Baurley, S. & Silve, S, 2013).
Citizen Science can be used to gather data encompassing many scenarios; this paper is
interested in Citizen Science within nature and wildlife.
During the last 20 years environmental issues have had more media coverage and
agencies have created “enhanced environmental legislation” (Law Commission,
Reforming the Law 2012). Whilst national parks are encouraging public engagement,
“biologists have pointed out for decades that protected areas are not playgrounds”: wildlife
“parks are assets for tourism, but they are not tourism assets” (Buckley & Pannell 1990).
The following examples illustrate scenarios created with positive motives but caused
negative effects to wildlife: the RSPCA has advised that ‘Sky Lanterns’ (flammable
balloons released at events) can cause “ingestion, entanglement and entrapment to
wildlife” (RSPCA 2013). The public feeding of Mallard ducks with “white bread, causes
problems, as excess starch makes them lethargic, leading to health problems” (Furness
2013). Over feeding Mallard ducks can also cause “over-populations of males in
environments leading to forced mating” (RSPB 2013). Recent research has also shown
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“that baleen whales [are] affected by military mid-frequency sonar” (Goldbogen et al.
2013).
These activities highlight the fragile complexity of ‘involving the public in wildlife’ and
reinforce the care required within this design space, deliberations that have been
considered within the toolkit. Non-professional lead users are already creating monitoring
devices, for example: a child of 14 fabricated an earthquake warning system for “under
one hundred US dollars per unit” using open hardware (Galant 2012). The paper’s interest
is how ‘Open Design’ can enable ‘Citizen Science’ for lay users. This could evolve user’s
experiences with wildlife and their surrounding environment beyond the smartphone.

Toolkit Design
The process of design is complex, with factors including careful attention to manufacturing
processes, design aesthetics and functionality, user interpretation and more. Design
toolkits are “interface[s] that enables trial and-error experimentation and allows the
customer to take an active part in product development”, deconstructing challenges that
users without design experience can engage with (Franke & Piller 2004). The practice of
“collective creativity has been around for 40 years, going under the name of participatory
design” (Sanders & Stappers 2008). Participatory design can enable “bottom-up
innovation, where concepts come from grass roots rather than manufacturers or
producers of goods” (Wuytens & Willems 2010). Toolkits have “externalised different
consultancies processes” for others to use, “targeting intended audiences” (IDEO 2003).
Containing design processes within toolkits gives “users constraints, guiding participants
to an output or discussion” (Lockton 2012). Toolkit material needs to ascertain factors
whilst considering wider ramifications as “one [Citizen Science] solution does not fit all”
situations (Roy, H.E. et al. 2012). Insights from prior research studies have been collated
and prioritised, including ethnography, public engagement (Phillips, R., Baurley, S. & Silve,
S 2013), design workshops (Phillips, R et al. 2013) and design probes (Phillips, R.,
Baurley, S. & Silve. S 2013).
The toolkit comprises 150 printed cards streamlining prior findings from lay users creating
sensor-based technologies. The toolkit has an information hierarchy (Figure.1) that builds
on the knowledge of the expert or lay design user. The toolkit translates users’ knowledge
into scenarios or briefs using “card sorting” and “storyboard creation” (IDEO 2003).

Figure 1: Navigation and hierarchy of information on toolkit cards, 2013.
The toolkit creates a workflow (list.1) for discussion on and around the following topics:
‐ Scenario, the situation for monitoring
‐ Technology, monitoring technologies that could be used
‐ Method, the process in which the device is used
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‐
‐
‐
‐
‐

Output, the output from the device
People, participants involved in activity
What is success? The positive intention of the device
Funding, how this venture might be financed?
Challenges, potential issues Citizen Science and Open Design projects could
encompass.

Figure 2: Process of toolkit workshops, 2013.
The toolkit enables participants to make selections, drawing on their knowledge, interest
and project intentions (Figure.2). The cards can form discussions within groups,
prioritising intentions and recognising relevant topics to their organisation. The informed
discussion is then interpreted into narratives to engage parties unfamiliar to the process of
design. The process of creating narratives aids the conceptualisation and scenario
building involved in creating ideas; this can be achieved through storyboards. Storyboards
help participants to get “a grip on context and time by forcing them to attend to diverse
aspects, integrate these aspects and confront the implications that could be postponed
with abstract considerations” (Van der Lelie 2006).
The storyboarding process uses A6 cards (Figure.3) as single cells to capture narratives
from viewpoints of “You/User/Device/Other” intended to help participants create a rounded
narrative. The single cells allow participants to reorder created narratives. During previous
research the ‘touch points’ of Open Design were defined as open and closed inputs and
outputs, categorising how participants define ‘how ‘open’ open design is’? Open inputs
and outputs can then be defined at different points in the narrative, discussing the
participants’ intentions (Figure.3).

Figure 3: Storyboard card and documentation details, 2013.
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To test the toolkit, a workshop with Seren partners (www.seren.com), a customer
experience consultancy, was executed involving service designers, brand consultants and
UX designers (Seren 2013). The test critiqued the process, experience, system and
delivery of the toolkit. Workshops were initiated by introducing Open Design / Citizen
Science and digital manufacture, following (Figure.2) format. An initial presentation,
introduced contemporary examples: Public Laboratory of Open Science (Plots,
www.publiclaboratory.org), Open Structures (www.openstructures.net), Little Bits
(www.littlebits.cc) and Airfix (www.airfix.com).

Workshop 1
The Sussex Wildlife Trust (www.sussexwildlifetrust.org.uk) (SWT) is a conservation and
charitable organisation managing over 4500 acres of nature reserves within Sussex in the
United Kingdom. The SWT is renowned for their environmental education programme and
is supported by over “33,500 members”, some of whom volunteer (Sussex Wildlife Trust
2013). The SWT run extensive “wildlife courses on birds, mammals, flora and ecology
attracting paying participants within and external to their membership” (Russell 2013). The
SWT currently engage volunteers for monitoring with their “part-time shepherds project,”
training hikers, dog walkers, joggers as “volunteer shepherds” observing sheep in visited
pastures monitoring the health of livestock (Blencowe 2013). SWT are active on social
media platforms, ‘tweeting’ video content from their video nest bird boxes, showing
familiarity with the positives of accessible technology.
The SWT’s headquarters comprise meadows, ponds, woods and viewing points with
classrooms educating the public about environments, demonstrating experience with
public engagement and school participation. SWT collaborate with The Sussex Biodiversity Centre (www.sxbrc.org.uk) (SBC) who “collect, manage and disseminate wildlife
data, providing an information service for the whole of Sussex” (Anonymous 2013b). The
SBC are active in habitat /species data across Sussex, involved in many species
inventories. Their background places SWT as experts of wildlife conservation and
protection. Prior to workshops SWT were interested in Open Design and Citizen Science
for two initial upsides:
1) Volunteers/public could construct and deploy devices as charitable donations.
2) Digital manufacture responds to low volumes with low investment, presenting pilot
project opportunities.
The workshop participants included SWT volunteers, species experts and staff from the
SBC (www.sxbrc.org.uk) involved in the 2013 “State of Nature” report ascertaining “60%
of the 3,148 UK species assessed have declined over the last 50 years and 31% have
declined strongly” (Burns et al. 2013). The State of Nature highlighted that “out of 6,000
species assessed, more than one in 10 are thought to be under threat of extinction in the
UK,” highlighting the necessary inclusion of local populations in their surrounding wildlife
(Burns et al. 2013). Workshop participants used commercial monitoring, for example “bird
ringing, cataloguing species for the purpose of migration,” but were unfamiliar with design
processes and workshops (RSPB 2010).

Workshop Findings
The toolkit guided participants through brief creation in the territory ‘beyond the
smartphone’. The charity was unfamiliar with creating products as finances are too
restricted to pursue such activities. Open Design can offer opportunities of low-investment
product creation by designers or volunteers, generating products contributing to topical
issues or local/national public engagement. Initial conversations explored education,
involving new and secondary audiences within wildlife issues. The SWTs initial fears
centred on ‘not replacing nature with a screen’. The SWT safeguards such a broad range
of species that it was looking to identify accessible frequently observed wildlife.
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Participants wanted to include everyone within their Citizen Science brief, putting the
experience and participant reward central to their focus. The application of “gamification”
was discussed in comparison to Cub Scout badges, issued for completion and
documentation of activities (Deterding et al. 2011). Rewards could link to social
networking, promoting issues within wildlife, making participants young ambassadors for
their environment. Participation could broaden engagement for audiences who would not
usually participate, e.g. people who cannot physically access their wildlife sites. The SWT
was concerned with people handling wildlife, in particular endangered species, but saw
great value in concepts produced on demand by the public. The discussion addressed
device creation and data sharing as ‘the next stage in charitable donations’ (Figure.4).
SWT members could donate accrued data, rather than donating funds demonstrating a
“digital economy” (Chamberlain et al. 2012).

Figure 4: Card sorting and brief creating with The Sussex Wildlife Trust, 2013.
Users of the devices would need to be trained in how to track, to not disturb, and to place
devices achieving positive results. Public liability issues were also discussed: how, in an
open world of product creation, can charities create a product that puts its users in a
foreign environment yet not place liability upon the organisation itself?
The SWT knew they had to place monitoring activities within "the critical age of influence”
before 12 years old (Bird 2007). Before age 12 “contact with nature in all its forms, but in
particular wild nature, appears to strongly influence a positive behaviour towards the
environment" (Bird 2007). The SWT explored families playing games to explore wildlife in
Sussex, and saw the advantage of collaborating with local social clubs. Collaborations
would align Citizen Science outputs alongside hobbies mutually benefiting from gathered
data. Several product storylines were created from the workshop, reviewing species that
participants could easily witness. Their motivations were not just to ask research or
Citizen Science questions as intended, but to create an open process of data gathering to
engage diverse audiences. When the notion of success (list 1) was discussed, the most
important goals were ‘educating and engaging the public in the environment that
surrounds them’.
Whilst otter experts were present, otter activity in Sussex is rare and could disappoint
observing participants. The SWT were interested in everyday species sightings, and
highlighted the practical problems of people finding and disturbing habitats. The
discussion of product creation also changed the tone of ‘who to include, and when’?
Discussions included connected learning strategies that the SWT could offer to schools:
this practice could include the creation of digital devices in technology lessons with
outputs used in geography or biology lessons, creating ‘connected education’. This could
subsequently encourage family participation, possibly lead to national interconnected
communities as a translation of “language exchanges” or “pen pals” amongst schools.
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The SWT were adamant not to remove participants from the outdoor environment but,
instead, enhance their experiences. This enhanced experience could educate participants
and possibly recruit them as ‘ambassadors for wildlife’ among their peers. Whilst SWT’s
motivations were not solely scientific, they were interested in developing understanding,
educating and engaging the public with data gathering was a subsidiary outcome.
The SWT were interested in outputs that participants could “take home” either physically
or digitally, for example, a 360 camera view of a bird’s flight path translated as a child’s
memento. They were interested in the concept of a ‘nature street’, establishing
competitions on identifying species amongst certain age groups, creating community
competitions. The charity would use data gathered to gain feedback from people visiting
locations in their custody as they currently have limited feedback processes.
Slow worm habitat creation and monitoring was explored purely as a species that is
“abundant and protected in the UK”, whilst outside the remit of ‘community monitoring’ and
directed towards public engagement (Anonymous 2013a). In Sussex there is an
abundance of starling flocks moving in unison, creating beautiful swarms; the SWT were
interested in participants capturing movements and volumes. Outputs could not only
create mapping and conservation data but also interpret ‘captured activity’ into physical
‘things’, bespoke to the viewer or capturer. The SWT workshop highlighted the following
lessons for further development; protocol creation to avoid detrimental factors participants
might have on the monitored environment, reciprocity in data collection for participants’
efforts including multiple audiences and new models of charity donations from
‘conservation data’.

Workshop 2
The Cornell Lab of Ornithology (www.birds.cornell.edu) (CLO) is a world leader in the
“study, appreciation, and conservation of birds” (Cornell Lab 2013). They use
“technological innovation to advance the understanding of nature and to engage people of
all ages in learning about birds and protecting the planet” (Cornell Lab 2013). The CLO
has been at the forefront of Citizen Science programmes and projects since 1966 and
continues to create “online tools enabling people to share and explore their data” (Cornell
Lab 2013). The CLO houses the Macaulay library (www.macaulaylibrary.org) with a
mission: “to collect, preserve, and facilitate the use of wildlife recordings for science,
education, conservation, and the arts” (Cornell University 2013). Their Citizen Science
projects have engaged international audiences leading to prominent scientific findings in
ornithology and wildlife; developing models, methods and practices replicated worldwide.
CLO’s projects have included eBird (www.ebird.org), a real-time online checklist program,
cataloguing “1,000,000 bird observations monthly reported by participants” (Cornell
Laboratory of Ornithology 2013b), Feeder Watch (www.feederwatch.org), Backyard Bird
Count (www.birdcount.org), YardMap (www.yardmap.org) and the Elephant Listening
Project (www.elephantlisteningproject.org), all relying on user participation for data
collection.
The CLO has a visitor centre accompanying Sapsucker Woods, a “230 acre forest with
ponds, ferny swamps, and abundant wildlife with over 230 bird species documented on
their trails” (Cornell Lab 2013). Their visitor centre has a yearly footfall of 40,000 people.
The CLO’s active role in Citizen Science activities, public education and documentation
positions them as experts within the “execution, administration and development of Citizen
Science projects” (Cornell Laboratory of Ornithology 2013a). The toolkit built on the CLO’s
experience, informing discussions within the territory of Open Design.
The workshop was held twice with mixed participants from the CLO, including education
and technical teams from the eBird and Elephant Listening projects (Figure.5). The
participants had a different briefing to Sussex Wildlife. The CLO were familiar with Public
Laboratory of Open Technology & Science (www.publiclab.org) and Public Library of
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Open Science (www.plos.org), organisations that embrace ‘open’ practice. Participants
were guided through the same card sorting (list 1) process as previous groups (Figure.2).
Initial feedback identified the toolkit did not start with a Citizen Science question as
previous “models” have (Wilderman 2007). The concept of starting with a design
opportunity, technological application seemed strange to the group but it raised interesting
further research questions:
‐
‐
‐

When does a technology push create bad Citizen Science projects?
What is more important, answering a Citizen Science question, or engaging and
educating the public with positive motivations?
How can users and organisations engaged in Citizen Science activities mutually
benefit each other?

Figure 5: Card sorting and discussions with Cornell Laboratory of Ornithology, 2013.
The workshop process highlighted the CLOs’ interest in using participants’ existing
hobbies or activities to facilitate future projects. For example anglers could gather water
samples for scientific use and protecting their favourite spots presenting ‘mutual gain and
reciprocity’. Whilst this could be considered ‘on the fringes of Citizen Science’, is this also
an opportunity to connect an approach with an opportunity, communities with a solution?
The groups applied the toolkit to existing projects they already run, reviewing how they
could use Open Design to nurture new audiences. Initial discussions stated the CLO
would ‘open’ all of their processes if they could guarantee quality control of the products
participants assembled or adapted.
During discussion local ‘fab labs’ or maker spaces could be used to provide verification
processes. Using a local fabrication or maker space could remove some skill elements but
it should be seen as a verification process, not a process for cheap labour in assembly.
The validation of a process or production route could be the USP of that particular
company/fab lab (over a home user). Resulting in Fab labs not just providing construction
files or equipment but validating user created outputs or products for other organisations.
The consensus of workshop 2 discussions was that, even though the “3D printing of
electronics” (Leigh et al. 2012) is becoming viable Open Design products for Citizen
Science would be effective as ‘a kit of parts’, using conventional and digitally
manufactured components. The workshop discussions raised the following questions:
What motivations are required for users to assemble/construct products to participate in
Citizen Science activities? Conventionally these have been “educational” or within users
belief in the ‘ideal’ of the project (Nov, Arazy & Anderson 2011). What is the required
bridge for appropriate technologies to be constructed by the layperson? This ‘bridge’ is
currently being explored in 3D printing by Auto desk (www.autodesk.co.uk) and their
“creature creator app” (Autodesk 123D 2013). The app creates parameters for lay users to
change diameters and forms. These simple software applications could be designed and
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deployed to compliment more complex digital technologies, for example monitoring
devices.
What is the data consistency and rigour provided from construction kits? This would need
to be explored in more depth as this depends on the nature of the project and its
intention(s). The last question is the consistency or quality control procedures that need to
be in place to help validate the users’ construction back to the agency or organisation that
is exploring Open Design and Citizen Science relationship.

Closing project elements
One element critical to Citizen Science projects is the “gathered data” (Louv, Dickinson &
Bonney 2012). This collation, editing and distillation are usually completed by project
providers, not the citizen. The gathered data, when harvested, is controlled by a central
entity which can then create diverse data sets for multiple applications. There was a fear
relating to the data from ‘open’ monitoring devices sensing ‘bird movements’ would direct
end users to particular spots for viewing, with limited consideration to the possible footfall.
In 2011 the Royal Society of the Protection of Birds (www.rspb.org.uk) (RSPB)
documented “two wildlife photographers fined £1100 for disturbing a pair of nesting whitetailed eagles on the Isle of Mull” (RSPB 2011). This case could have been amplified by
multiple users sharing information online. Would local custodians or ‘youth ambassadors’
stop this kind of activity? At what point do you close project elements?
There was an interest in empowering communities to respond to their own problems and
the CLO disclosed that they do not usually initiate projects from the bottom up, due to their
‘complications’. In discussion it was made clear that Citizen Science projects can require
large internal administration or funding, purely to process data. The concept of selling the
data to ensure longevity of a project was discussed, raising ethical questions such as who
would profit? How would organisations ensure that the project was transparent and not
exploit a core set of ‘community approved values’, whilst ensuring charitable protocols?
Using local knowledge to influence the outcome and influence the motivation for
participation was a key interest the CLO workshop.
The CLO were intrigued at combining activities that were either ‘during an activity or
hobby’, integrating citizen science beyond active participation but into activities that
require passive participation. These hobbies could include parties that are already active
in that ‘monitoring space’ for example air monitoring and para gliders. The CLOs’ main
concerns were approval processes verifying Open Design processes from the bottom up.
These processes could include many more aspects at the software creation stage of the
project. These processes could have pay walls to maintain their upkeep, as long as goods
and plans are accessible.

Insights for wider areas
The workshops raised insights and questions that can be applied to multiple areas:
‐

‐
‐

‐

What should be the priority of Open Design Citizen Science projects, the technical
value in data collection or the inclusion of the public in design and adaption of
proposals?
Can a kit, assembled device or service self‐diagnose arising problems, assembly
orientation or troubleshoot?
The opportunity for organisations without design/development knowledge to use
toolkits as a brief‐making tool with outputs that target experts to construct/develop
or design devices.
When does public engagement become Citizen Science and vice versa and what is the
defining goal?
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‐

When in the process do you enable users to openly adapt projects for wider
uncompromised use?

Discussion
Digital manufacture and Open Design have opened opportunities in fields of product
creation by lead users. An example of such product creation is DIY Drones
(www.diydrones.com), a “product platform that has enabled lead users to collaborate,
communicate and develop as part of a community” (Anderson Chris 2012). 3D printing
has been well publicised and widely received as “the next industrial revolution”: whilst it
offers opportunities, it also needs to be facilitated for lay users (Anderson 2010).
The Toolkit investigated the relationship from a ‘design opportunity’ perspective to help
organisations that previously might not have considered opportunities in Open Design and
Citizen Science. Could this collaboration create technological pushes rather than pure
scientific questions? Which element is more important? With the design of ‘construction
kits’ (the most cost effective, accessible solution), when do you exclude people and how
can this be addressed in future proposals?
The motivation of ‘project volunteers’ remains critical, whilst Citizen Science projects
primary goal has been scientific knowledge does Open Design present alternate
opportunities? Could the gathering of data be mutually beneficial to all parties? The
construction of a motivation to participate could not only be the collated data but also take
the form of positive ‘reciprocal outcomes’. For example, the preservation of anglers fishing
locations through participants cataloguing the weight of their catch, or parents giving
children kites to record live air quality readings in their recreation locations.
The topic of self-financing projects was discussed (complying with charitable protocols)
but raises questions of when charities/schools could create a profitable system enabling a
Citizen Science project to sustain its self without compromising openness or their intention.
Cross-curricular school lessons were alluded to throughout both workshops. These
lessons could combine technical making and scientific analysis in computing lessons with
data insights in scientific classes; the bigger issue is how could schools afford this?

When is ‘open’ a problem?
The design of goods can be complex, in this case relying on the lay assemblers skills to
create accurate outcomes from ‘open designs’. Solutions discussed in all workshops
included kits like the child’s toy Lego (www.lego.com) that are accessible to lay people but
can be developed upon by skilled users for higher complexity (LEGO 2013). A proposed
structure could draw from design parallels like Twine (www.supermechanical.com) or
Littlebits (www.littlebits.cc) both interactive ‘plug and play’ systems. Designing ‘when to
close a project’ was a high priority workshop output. The toolkit workshops yielded
common themes for further work including; scientific rigour of accrued data, quality
assurance of user assemblies and negative legacies or detrimental effects of
misunderstood data.
The larger concept of ‘open’ is when parties want participants to develop and when or if
closing processes can ensure quality. The advantages of establishing an Open Design
Citizen Science project are product distribution, adaption, lower financial entry and
extending an organisation’s capability. The opening of project stages could still require
protocols ensuring quality control and scientific rigour. These stages could be coordinated on a case by case or parameter basis. Protocols could be designed to unify
procedures but these would require complex databases or technical skill. That ‘technical
skill’ could be out of reach to charities and organisations that would benefit from ‘opening
a product’. There is also the question of when and if collated data could be used for
negative use or profiteering by alternate parties?
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The toolkit raised wider discussions for the Open Design and Citizen Science relationship
but it still needs to be applied on a case by case basis. When parties are creating kits
(either for download or assembly) what processes need to be closed, regulated or
controlled ensuring a positive project outcome? So how does a process enable adaption
and development without compromising data collection but still engage the lay or unskilled
user? The opening of Citizen Science projects has already created equipment, for
example: The Public Laboratory of Open Science (www.publiclab.org) and Open ROV
(www.openrov.com) but can you include the lay public in equipment construction through
Open Design and not just opening the construction to technical users?

Conclusion
Workshops presented opportunities for digital manufacture and Open Design’s use in
Citizen Science. The work presented possibilities for alternate parties to benefit from
parallel development, i.e. product adaption from a base of interchangeable components.
There were fears from both workshops, not relating to the sharing of data but to the
possible misrepresentation if reviewers were not familiar with data findings, leading to
panic or detrimental outcomes. Validation protocols could be included in an Open Design
and Citizen Science platform that optimises outputs. This platform could be informed by
local manufacturing or ‘fab labs’, with modes including, creator, end user and
organisational administrator. The end user could create and input/output but the
administrator could control or advise on project parameters ensuring rigour and quality
control. Another issue is providing a process for motivating open development. Do
designers or technology providers bid for work? Are there protocols for open intellectual
property that can sustain a project or venture?
The toolkit highlighted the viability of the Citizen Science/Open Design territory and that
workshop parties were very willing to explore it. The data from the ‘territory partnership’
could lead to organisations collaborating, extracting useful data from each other, if the
projects scope is mutually beneficial. The main problem is trusting the public and possible
data profiteering that companies could exploit. Reciprocity in the collected data could
prove a powerful motivation for both parties (end user and organisation) to participate in
activities the bigger question is. What information holds value for individual users and
organisation(s) alike? The workshops found the following priorities for Open Design use in
Citizen Science projects: user/developer motivation, scientific question(s), technical cost,
support processes and protocols for public inclusion or education. The toolkit was a
practical tool in understanding the pitfalls, benefits and opportunities of this relationship
leading to research insights that were applied to other areas.
The toolkit work resulted in the Bee Lab project (www.beelab.org). The Bee Lab project
applies Citizen Science and Open Design to beekeeping, enabling participants to
construct monitoring devices gathering reciprocal data, motivating participants and third
parties. The project is a collaboration between; The British Beekeepers Association
(www.bbka.org.uk), social innovation from Wolff Olins, The Honey Club
(www.honeyclub.org), and Technology Will Save Us (www.technologywillsaveus.org).
The work was supported by RCUK, Horizon Digital Economy Research
(www.horizon.ac.uk) grant (EP/G065802/1).
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Desirable Imperfection in Product Materials
Owain Pedgley, Middle East Technical University, Turkey

Abstract
Manufactured products are customarily made with materials having ‘perfect’ surface
qualities, such as uniformity, flatness, glossiness, repetition etc. They are generally devoid
of defects. Although the aesthetic of ‘material perfection’ prevails, this is not to say that
alternative aesthetics based on ‘material imperfection’ are either irrelevant or undesirable.
If we especially consider the pressing need to be more responsible about discarding ‘worn
but still functioning’ products, alongside the satisfaction that can be gained from owning
unique appearance products, then in principle there seems to be unexplored territory in
‘designing for desirable imperfection through materials’. This paper explores why and how
imperfection in materials can be desirable. Literature sources are used to elaborate on the
aesthetics of imperfection and the origins of material surface imperfections. Thereafter,
graduate student design projects on the topic of ‘imperfection in product materials’ are
presented, with their common attributes analysed so as to give advice to designers who
may wish to adopt imperfect materials. The paper concludes that since material appraisals
are highly contextual, designers must temper their ambitions towards material activism
and user behaviour change by establishing boundaries beyond which material
imperfection will be neither acceptable nor desirable.

Keywords
Imperfection; Product Design; Materials; Values; Activism
In the industrial manufacture of products, quality is invariably correlated to consistency.
Should variations occur during manufacture, deviating from the intended product
specification, the likely outcome is rejection of the ‘offending’ component or product. The
near-zero tolerance for variability is understandable when considering intended and
realized user experiences: all customers will receive an identical product, displaying
known and pre-stated performance and aesthetic qualities. Everybody’s purchase will be
perfectly the same: a principal theme of the mass production ethic.
Although this ethic remains firmly established within today’s manufacturing industries
(Pedgley, 2009), we are simultaneously witnessing the emergence of many new product
creation technologies and systems, as well as new social, cultural and environmental
influences on the renewal of our material world. In the present era, we can be prompted to
question whether a move away from the ‘perfectly cloned product’ towards the ‘perfectly
imperfect product’ might bring an alternative route to satisfaction with our material objects.
Rognoli & Karana (2014) suggest that present modes of production can be challenged, if
we chase the idea that product imperfection should not be instinctively rejected but
instead a legitimate way to bring about material-based product differentiation (even
individualization) and new aesthetic experiences. For those involved in making products
within crafts traditions, the idea of individualism through materialization is nothing new.
Variability in crafted products is a central source of value, being associated with
individuality and the preciousness of bespoke creations.
The research and subsequent design projects presented through this paper are intended
as a modest platform for provoking and challenging society’s polarized values regarding
material perception and appreciation in everyday products. One of the privileges of
designers comes as an opportunity to adjust people’s perspectives about how our
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designed products ought to be, regarding diverse facets including functionality, aesthetics,
meaning attribution, and even behavioural responses (Schifferstein & Hekkert, 2008).
What, then, is implied by a design goal to promote ‘imperfection’ as a desirable product
attribute; as the antithesis of the mass production ethic? The answer is multifaceted.
Certainly the shift towards more sustainable practices and sustainable living is a major
factor, realized through products having appreciable aesthetic qualities directly linked to
improved sustainability credentials (Datschefski, 2001; van Hinte, 1997; Saito, 2007;
Walker, 1995). Hedonic needs are another important factor: the satisfaction that can arise
from owning, using and admiring a product unlike any other – being captivated by its
individual character and how its ‘flaws’ translate to essential characterful qualities. Such a
view has crossovers with bespoke product design that can be supported by new
developments in 3D printing (Campbell et al., 2003).
For this present research, the focus was on the specific role of materials in helping to
achieve desirable product imperfection. The following questions were posed to guide the
work, which was made through literature reviews, didactic activity and student product
designs.
•
•
•

What makes a product material imperfect?
Under what circumstances does an imperfect material add value to a product, and
when does it detract?
How can designers be guided to use material imperfection as a desirable asset in
their designs?

Before starting to tackle these questions, it became apparent that the over-arching issue
of ‘perfect for what?’ or ‘perfect for who?’ should always be borne in mind. The idea of
‘contextualized material’ is discussed at length by Karana & Hekkert (2010), who conclude
with the principle that people attribute meanings to a material not only because of inherent
material properties (e.g. sensorial information, technical performance), but also because
of the specific product in which the material is embodied, and the ways in which users are
supposed to interact with that product. In other words, material judgments are made not
by considering a material in isolation, but instead with reference to its application and
intended use scenarios and environments. What may be deemed a ‘perfect’ material for
one application can certainly be regarded as ‘imperfect’ in a different application.

Aesthetics of Imperfection
A sense of ‘imperfection’ about a product may arise from a wide range of physical
attributes (Ostuzzi et al., 2011), e.g. its form, its proportions, its comfort, its performance –
and for the focus of this paper – its materials. One of the sensitivities when discussing
imperfection is valence: the issue of whether one looks at an imperfection with a negative
or positive eye. These bipolar viewpoints lead to the consideration of imperfection either
as ‘faulty’ or ‘incomplete’ (=negative) or ‘not perfect’ (=positive, or at least no direct
negativity implied). The latter is a rather more optimistic outlook, resonating with the
Japanese concept of Wabi Sabi (circa 900AD), referring to the aesthetic appreciation of
impermanence, transience and evidence of use, against a backdrop of the ingenuity and
efficacy of the natural world (Juniper, 2003).
Deyan Sudjic, Director of the Design Museum in London, proposed the theme
'imperfection' for the inaugural Istanbul Design Biennial in the fall of 2012 – an event that
formed the catalyst for conceiving and developing this present work. He explains that the
pursuit of imperfection requires explanation for each discrepancy and demands that the
designer justifies why the “perceived norm” was not followed (Sudjic, 2012). He elaborates
further:
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"For a designer the tricky thing about looking for the qualities of imperfection is the
demands it places on them to justify aesthetic decisions. Perfection is an aspect of
an object that while it may not be easy to achieve, is conceptually straightforward.
ln the age of mass production, perfection has been taken to mean the ability to
make hundreds, thousands or even millions of objects that are all exactly the same.
The word itself suggests the existence of an original, with the special qualities that
implies. Such objects are understood as perfect copies of something else, rather
than objects that are to be understood as having their own individual qualities…"
(Sudjic, 2012)
Thus a critical design challenge is revealed: in the context of volume production, to create
objects with aesthetic value arising from individual qualities rather conformance to the
aesthetics of replication and standardization. Although the aesthetics of imperfection is
distant from the aesthetics of the 'cloned', it is not necessarily distant from the
practicalities of conventional mass manufacture. Sudjic (2012) provides some practical
possibilities: "…shiny glossy surfaces can be replaced by lesser degrees of polish. Pure
geometry is not the only possible formal language. Pure colour can give way to muddy
mixes. Symmetry is not the only option". We can make comparisons here with moves
within the skincare and fashion industries to adjust their marketing away from a
stereotypical slim model with perfect skin towards a body image and skin qualities that
more realistically depict human ageing (see, for example, Unilever/Dove ‘Campaign for
Real Beauty’).

Material Perfection / Material Imperfection
To understand how we might recognize and come to appreciate imperfection in product
materials, it can be helpful to first understand what makes a ‘perfect material’. The two
general points found in literature are that a ‘perfect material’ is complete and flawless in
one or both of the following characteristics.
1. excellently suited to the functional or hedonic expectations of a product (i.e. a
perfect material choice) or;
2. has an exquisitely uniform surface quality that contributes to the allure of the
product (i.e. a perfect material skin).
If we reverse the meaning of the first perspective – such that imperfection implies a
material choice that is not excellently suited to the product – then we quickly see that the
scope for serious design exploration is limited, since material choices in industrial design
should not compromise the functioning of the design proposal. For example, there is little
point in using a material with a low melting point for high-powered lighting fixtures; or
allowing the compromise of structural integrity of outdoor play equipment through
specifying unfinished mild steel.
The second perspective is more promising. It makes use of the term product ‘skin’
(Boradkar, 2004) as a reference to the sensorial qualities of materials that become
important if we regard materials to be part of the total user interface of a product,
outwardly communicating to users. We should however be careful that this perspective
does not develop into a superficial view of materials and material properties. Materials still
have inner matter, as properly recognised in the first of the definitions. So, reversing the
meaning for ‘perfect’, we arrive at a definition of material imperfection as having surface
qualities that are not homogenous or consistent from one region to another, creating an
irregular effect to the eye or to the touch.
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Origins of Material Surface Imperfections
Material surface imperfections can arise at several points along the lifespan of a
materialized product. In reviewing literature on design and imperfection, it became
apparent that three points in time during a product journey are relevant to the creation of
material surface imperfections: (i) material sourcing (at the start, where inhomogeneity
drives imperfection), (ii) material processing (early on, where variability in shaping and
finishing processes drive imperfection), and (iii) material ageing during use, where
temporal effects drive imperfection).

Material Sourcing
At this stage, material imperfections are essentially ‘built in’ to a raw or semi-finished
material. The material is inhomogeneous with regard to its properties and/or sensorial
qualities. Wood, for example, fits into this description by having grain, figure and texture
that are unique from piece to piece. The combination of these material properties,
alongside differences in colour between species, contributes to the appreciation of wood
in manufactured products (Kotradyova et al., 2012). Recycled plastics and natural fibre
composites often have material surface disturbances. ‘Distressed’ materials also fit to this
description1, for example denim that is used to give a ‘worn in’ look to off-the-shelf jeans.
Randomness apparent in surface qualities can be thought of as a ‘ready made’ source of
imperfection (Pedgley & Sener, 2012).

Material Processing
In the transition from material to materialized artefact, industrial shaping and finishing
processes offer a great many ways to realize imperfect material surfaces. Imperfections
occurring at this stage may be consequential or planned for. For example, industrial
defects (such as pronounced swirling, knit marks or ejection pin indentations on injection
moulded components) can be embraced as a way to achieve ‘standard unique’ products
rather than rejects (Salvia et al., 2010). Alternatively, during the manufacturing there may
be a purposeful ‘letting go’ of control, such as with the ‘Sponge’ polyurethane armchair by
Peter Traag for Edra (2004), which consists of many irregular upholstery folds. Prior to
manufacture, at the stage of computer modelling, randomness can be applied to bring
about surface imperfections. One route is to incorporate random elements within CNC
(computer numerically controlled) machine code, to generate unique surface patterns and
textures (Vectric, 2013). Another is real-time manual intervention into usually predictable
and repetitive manufacturing processes, resulting in surface imperfections (Alpay, 2013).
One further route can be the digital creation of bespoke 3D forms with unique texture,
relief, cross-section, colouring etc., for example as part of a mass customization or
personalization methodology, to be later realized through 3D printing and rapid
prototyping (Campbell et al., 2003).

Material Ageing
Not all materials are ‘born’ with age-defying resilience (Woolley, 2003). Relatively few
materials retain an impeccable and untarnished skin decades after first use in a product.
Temporal effects turn ‘new’ material surfaces into ‘old’ through alteration of sensorial
qualities. What matters here is whether those temporal effects are acceptable – even
desirable – or not. The concepts of ‘graceful ageing’, of product materials obtaining a
‘worldliness’ through accumulation of years of interaction (Candy et al., 2004), and of
‘emotionally durable products’ (Chapman, 2009) are central to these discussions, as
Rognoli & Karana (2014) elaborate.

1

Distressing may also be regarded as a material processes, or refinishing process, if carried out
after the production of an artefact.

1455

“Some materials ‘degrade’ while others ‘mature’ by maintaining or improving
certain qualities. The positive term of maturity is usually used for natural materials
such as stone, paper, wood, and leather, which over the years can acquire scents,
colours, and textures: characteristics that far from diminishing their quality, instead
acquire an aura of antiquity and preciousness.”
Contrast this with the generally negative ageing of plastics, which tend towards an
unsightly aesthetic degradation over time (Fisher, 2004), involving colour fading,
scratching and brittleness. Salvia et al. (2010) refer to temporal effects as “time and use
signs”, regarding product materials as a dynamic and affectable entity. Karana (2012)
refers to “traces of life”. Materials age through a variety of means: sometimes simply
through the natural passing of time (e.g. metal patina); on other occasions, the ageing
process may be accelerated through wear and continual use (e.g. scratches, rub marks,
indentations); unplanned surface modifications may appear through personalization or
vandalism (e.g. stickers, graffiti, damage); permanent distortions in surface geometry may
arise through adaptations to long-term user-product interaction (e.g. a comfy seat, a well
worn shoe).
It is intriguing to note that in circumstances where ageing is valued (e.g. in antique
furniture, in walking boots), Candy et al. (2004) contend that it cannot be faked.
Sensorially, they say, people are too clever to accept a fake (bringing into question the
value of ‘distressed’ materials), and from the perspective of utility, ‘brand new’ sometimes
just does not fit or work satisfactorily – some materials need to be ‘worn in’ before they
reach a satisfactory level of performance or expression.

Istanbul Design Biennial Projects
The principles and arguments uncovered and presented so far in this paper were used as
foundations for a seven-week graduate-level research and design project entitled
‘Imperfection in Product Materials’, carried out under the umbrella of the Istanbul Design
Biennial Academy Program theme of ‘Imperfection’ and later exhibited at the inaugural
Istanbul Design Biennial between October and December 2012. The aim of the project
was to provide a platform for highlighting society’s views regarding material perception
and appreciation in everyday things, through unusual and/or innovative design proposals.
Eleven industrial design MSc and PhD students worked on the project, which involved an
initial analytical phase followed by a longer creative phase. The project progressed
through a combination of formal lecture inputs, class exercises, take-home assignments
and design critiques.

Analysis Phase: Exemplifying (Im)perfection
Students were asked to analyse existing products with an eye to polarizing perfection and
imperfection in materials and identifying product examples with (im)perfect material
surfaces. We started off by making a material classification of ‘perfect’ and ‘imperfect’
materials using physical product and material samples. We then made analyses of the
perfect/imperfect material attributes of products that students brought as A4 printouts, by
making various X-Y plots and discussing their efficacy and problems (Figure 1).
The final plot agreed upon through in-class exercises had the following labels: ‘negative
impression – positive impression’ (x-axis) and ‘perfect material surface – imperfect
material surface’ (y-axis). The x-axis provided a simple measure of valence, whilst the yaxis helped to position the product materials based on a factual (objective) description of
surface properties. The plot led to the labelling of four quadrants (Q1-Q4) in which
material judgements could be placed: ‘negative perfect’ (Q1), ‘positive perfect’ (Q2),
‘negative imperfect’ (Q3), and ‘positive imperfect’ (Q4 – our target quadrant). During the
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in-class exercises, students debated across each other’s product printouts until they were
satisfied that each was placed into its ‘correct’ quadrant (Figure 2).

Figure 1: Snapshot of students’ material classification activity using changeable X-Y plots,
May 2012. Photograph by Owain Pedgley.
Q1 contained products with perfect material surfaces that some students viewed
negatively. The perfection typically led to products being judged as too synthetic, too
controlled, too predictable, too samey, too sterile, too boring, overused or cliché. The
design proposition to jump to Q4 from here was to use material imperfection to redress
boredom or provoke inspiration.
Q2 contained products with perfect material surfaces that some students viewed positively.
The perfection was usually linked to remarkable material properties, such as being
strikingly flat, having mirror-like gloss, displaying superior engineering, or having
exceptional control over detail and quality. The design proposition to jump to Q4 from here
was to use material imperfection to conceive a rebellious, disobedient or non-conformist
alternative product.
Q3 contained products with imperfect material surfaces that some students viewed
negatively. The imperfection for these products was unwelcome for reasons such as
ungraceful ageing, unfinished appearance, tasteless application, and defective quality.
The design proposition to jump to Q4 from here was to adjust the intensity, quality or
subject of imperfection.
Q4 contained products with imperfect material surfaces that some students viewed
positively. The imperfection for these products typically added value through product
uniqueness and the charm or wit of individual character. Products within this quadrant
exemplified what might be possible for students to achieve in their own projects.
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Q1 - NEGATIVE PERFECT

Q2 - POSITIVE PERFECT

Q3 - NEGATIVE IMPERFECT

Q4 - POSITIVE IMPERFECT

Figure 2: Four material surface quality quadrants filled with students’ searched product
examples. Collages prepared by Yekta Bakirlioglu.

Creative Phase: Designing for Positive Imperfection
Having forged their own understanding of the potential value of material imperfections, the
students were briefed to propose and visualize a creative solution for the positive transfer
of imperfect material surface qualities into a product (or product sector) where normally
perfection in surface qualities is expected or sought. In other words, the objective in
students’ product design work was to arrive at a concept that fitted into Q4: an imperfect
material surface that leaves a positive product impression. Students were free to define
their own starting point, for example an existing product in any of the other quadrants Q1Q3 having potential benefit of migration into Q4.

Portfolio of Product Designs
Table 1 contains summary information for the portfolio of eleven product designs
proposed by students. We may call the offered concepts ‘defiant products’, in the sense
that they are disobedient or rebellious to normal material surface choices. In the portfolio,
we see designs making varied use of the three origins of material-based imperfection
(material sourcing, material processing, and material ageing).
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Table 1: Portfolio of eleven product designs having desirable material-based imperfections
Product Name & Image
Stratis Computer

Product Description
Product finishing is made with semi-permanent, multi-layered and
coloured patterns, revealed by the removal of upper layers through
daily wear or intentional surface rubbing, leaving a ‘grunge’ visual
effect.

Lollyware Eye Glasses

The arms of the glasses have a roughened irregular texture made
from food-based resin: as an expected behaviour, users bite the arms,
thereby receiving a sugar boost and exaggerating the irregular
appearance.

Pestone Bowl

Each pebble stone used in the bowl has a unique irregular form and
surface qualities. Furthermore, the order of stones and their rotational
position provide endless ways to re-configure the product.

Cordy Suitcase

The use of freely extruded thermoplastic in constructing the
exoskeleton for the suitcase results in imperfection not only in the
solidified material surface but also in the sinuous suitcase structure,
because of manual intervention in directing the extrusion head.

Torna Lamp

A re-interpretation of an IKEA product, this time using materials that
have inherent imperfect surfaces: wood, aluminium foam, and
temperature sensitive glass able to chromatically change over time.
The goal was to achieve irregularity across multiple sensory
modalities.

Seedy Shoe

The use of seeds as a soft filler material for shoes creates visual and
tactile non-uniformity. Combinations of different seeds, having
variegated or unusual colours, results in further diversity in sensorial
effects.
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Karmacha Waste Basket

Assembled from thin rolled strips of recycled paper, the wastebasket
has a multi-coloured but somewhat vulnerable surface quality as well
as asymmetrical from.

Bitty Coffee Table

The work surface of the table is created from leftover wood pieces cut
into non-uniform profiles and joined together with adhesive. Each
piece has visual and tactile irregularities, but the table as a whole is
harmonious.

Topless Slippers

Corrugated cardboard, with its rough and non-homogeneous surface,
is used for these hotel slippers – accentuating the product’s
disposability and vulnerability.

Leaky Shoes

Inside the sole of these shoes is a structural gel that leaks out,
solidifies and bridges any cracks that may occur during use. The sole
therefore assumes an irregular form over time, depending on the load
bearing areas of an individual’s foot.

Eco-Top Kitchen Counter

The porous and random surface qualities of terracotta bring an overall
sense of imperfection allied with homeliness. Irregularly placed
ceramic dots adjacent to the hob support hot pans, whilst an
aluminium tube dish drainer in a chaotic form supports wet dishes.

Project Analysis and Discussion
In their explorations of imperfection, students suggested keywords – usually adjectives –
to articulate their understanding of underlying concepts and to explain design intent. By
clustering students’ suggested adjectives under the (im)perfection attributes established
earlier in the paper (i.e. material sourcing, material processing, and material ageing), it is
possible to present a polarization of the nature of perfection and imperfection in the
context of material surfaces. Figure 3 assembles the various adjectives used, for the
purpose of guiding designers in the future towards valued imperfections.
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Figure 3: Adjective pool describing perfection and imperfection in material surfaces.
Alongside the adjective pool, it is also useful to consider whether a conceptual framework
diagram for ‘imperfection in product materials’ can be created, synthesising the literaturebased work presented in the earlier sections of this paper with the product analysis and
design proposition work presented just now. Figure 4 presents a draft diagram prepared
by one of the students completing the Istanbul Design Biennial project, intended to
visualize for designers plausible entry points for the creation of imperfect material surfaces.
Although this diagram is preliminary – and it requires development with a stronger and
more obvious temporal dimension – it has nevertheless been conceived according to
typical conceptual framework parameters with practical application in mind, namely:
•
•
•
•

Factors (what to consider?)
Categories (how to cluster factors under sharable category headings?)
Hierarchy (which factors/categories are most/least prominent and/or important?)
Relations (how do the factors affect each other?)
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Figure 4: Conceptual diagram identifying entry points for imperfection in material surfaces.
Diagram prepared by Hande Isik.

Conclusions
This paper has sought to open-up discussion on why and how imperfections in materials
could be embraced by designers, rather than too quickly dismissed as undesirable and for
elimination. Various strategies for bringing desirable imperfection through product
materials have been argued through literature and demonstrated through student design
proposals.
It is clear that imperfection will not be to everybody’s taste. Just as a production-line
McDonald’s quarter pounder with cheese or a Starbucks caramel macchiato look, taste
and feel (reasonably) the same around the world, so there will always be people seeking
out, or happy to consume, a more varied and local variety of burger or coffee. Localized
differences, we might say, make all the difference, on an experiential level. The same can
be said of material imperfection: those localized material nuances away from the expected
and normal can define the unique and appealing character of a product, irrespective of its
concept, functioning, comfort and so forth.
The largest challenge facing designers within this subject area is one of persuasion: of
designing products where imperfect material surfaces are seen as a contributor to product
value rather than a source of devaluation. This is certainly not a straightforward task. If
designers get the material-product combination wrong, then people’s judgement of that
product’s quality, its esteem, and the meanings people attribute to that product can all be
predominantly negative.
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Abstract
This paper describes research investigating expertise and the types of knowledge used by
airport security screeners. It applies a multi method approach incorporating eye tracking,
concurrent verbal protocol and interviews.
Results show that novice and expert security screeners primarily access perceptual
knowledge and experience little difficulty during routine situations. During non-routine
situations however, experience was found to be a determining factor for effective interactions
and problem solving. Experts were found to use strategic knowledge and demonstrated
structured use of interface functions integrated into efficient problem solving sequences.
Comparatively, novices experienced more knowledge limitations and uncertainty resulting in
interaction breakdowns. These breakdowns were characterised by trial and error interaction
sequences.
This research suggests that the quality of knowledge security screeners have access to has
implications on visual and physical interface interactions and their integration into problem
solving sequences. Implications and recommendations for the design of interfaces used in
the airport security screening context are discussed. The motivations of recommendations
are to improve the integration of interactions into problem solving sequences, encourage
development of problem scheme knowledge and to support the skills and knowledge of the
personnel that interact with security screening systems.

Keywords
Airport Security; Eye Tracking; Intuition; Expertise; Interface Design
In the airport security context, x-ray screeners are required to detect broad and ambiguous
categories of threat objects. Successful detection of these threats requires specific
knowledge of an indeterminate variety of objects, and the appearance of these objects under
x-ray conditions (Schwaninger, Hardmeier, & Hofer, 2005). Research investigating the
performance of x-ray screeners has generally focussed on assessing visual knowledge and
object identification. Studies have found that superior visual knowledge enables more
effective threat detection, and as such, experienced security screeners generally outperform
novice and naive screeners in terms of speed and accuracy of detection (e.g. Liu & Gale,
2011; Schwaninger et al., 2005). These general performance increases, however, have
been found to be influenced by specific image circumstances that vary naturally in the
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activity context. When natural image variations were introduced such as clutter and rotation
of objects, experts only moderately outperformed naïve observers (Schwaninger et al.,
2005). This suggests that although visual knowledge is important, additional knowledge and
skills are required for effective security screening.
To help support threat detection during these difficult image conditions security screeners
have access to a number of image enhancement functions (IEFs). IEFs are visual
enhancements that change the appearance of x-ray images in order to clarify or highlight
certain areas of the image (Michel, Koller, Ruh, & Schwaninger, 2006). For example, an
organic stripping filter removes objects composed of organic matter and a metallic only filter
shows only metallic objects. While these enhancements are designed to aid threat detection,
their effectiveness is debated, with a number of studies finding that IEFs actually reduced
detection performance (e.g. Klock, 2005; Michel et al., 2006). A common practice of this
research is to perform experiments under simulated conditions (e.g. Hardmeier, Hofer, &
Schwaninger, 2005; Liu & Gale, 2011; Michel et al., 2006) where participants are not given
the option to select relevant IEFs based on situational requirements. Instead, pre-set IEFs
are used for the entirety of the experiment. The results from these studies are useful for
showing that certain IEFs are ineffective under certain image conditions. For instance, the
metallic only filter is ineffective for identifying organic objects (Klock, 2005; Michel et al.,
2006). However, they do not provide significant insight into the human factors that
contribute to the effective use of interface functions in real world situations. It is likely that
experience, knowledge and personal preference have implications on interface interactions
and their integration into effective problem solving.
While detailed investigation of expertise has not been thoroughly conducted in the airport
security screening context, it has been explored in domains that share similar complexities
(e.g. firefighting, military and nursing). This research falls in the category of Naturalistic
Decision Making (NDM) research, which looks to understand expert decision making in real
world situations characterised by uncertainty and dynamic conditions (Klein, 1998). In these
complex environments experts are found to effectively overcome environmental and task
complexity as a result of domain specific knowledge and experience (Klein & Hoffman,
1992). As experience is gained in a task domain, task specific mechanisms are refined and
previously effortful actions become automatic and effortless (Ericsson & Towne, 2010).
The aim of this research is to investigate the role of expertise in airport security screening.
This paper will identify and discuss the knowledge used by security screeners and the
implications this has on interface design.

Investigating Intuitive Expertise
Investigations of expertise have traditionally implemented knowledge elicitation and process
tracing techniques such as observation, case studies, interviewing and concurrent verbal
protocol (Cooke, 1999). These methods are generally employed in a multi-method approach
to ensure that data collection is sensitive to the types of knowledge and processes used by
both expert and novice decision makers (Popovic, Kraal, Blackler, & Chamorro-Koc, 2012;
Sommer & Sommer, 1997). In addition to traditional methods, eye tracking technology has
been reliably used to investigate decision making and expertise (e.g. Horstmann, Ahlgrimm,
& Glöckner, 2009; Van Gog, Paas, & Van Merriënboer, 2005). In addition to expertise
research, eye tracking has emerged in human computer interaction (HCI) studies as a result
of its effectiveness for investigating usability (Poole & Ball, 2006). Due to the inextricable link
between visual behaviour and cognition, the analysis of eye tracking data can be used to
make inferences about specific qualities of visual interactions (Hayhoe & Ballard, 2005;
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Poole & Ball, 2006). For research investigating expertise and interface interactions in
naturalistic contexts, eye tracking is particularly compelling as there is minimal likelihood of
the eye tracking technology interfering with other methods or influencing the participants’
cognitive processes (Glöckner & Herbold, 2011).
The most common eye movement data used to investigate cognitive processes are fixations
and saccades (Bruneau, Sasse, & McCarthy, 2002). Fixations are points that the eye
focuses on and represent cognitive processing, while saccades are the movements between
fixations (Poole & Ball, 2006). In relation to cognitive processing, short fixations between
saccades are generally associated with superficial, automatic processing and search,
whereas long clustered fixations between saccades are associated with deeper processing
and effortful analysis of information (Glöckner & Herbold, 2011; Poole & Ball, 2006). In
addition to the individual characteristics of fixations and saccades, the sequences and
arrangements of fixations and saccades, known as scanpaths, are used to infer
characteristics of visual processing (Goldberg & Kotval, 1999). In HCI research, inefficient
and extensive visual interactions are inferred by scanpaths with unfocussed fixation
densities covering a large region of a display. When these scanpaths involve back and
forward transitions and transitions that deviate greatly in direction (>90 degrees) it is likely
that a user is experiencing uncertainty (Ehmke & Wilson, 2007) and a disconnection
between what is expected and what is observed in reality (Goldberg & Kotval, 1999; Poole &
Ball, 2006). On the other hand, effective and efficient visual interactions are inferred by
unidirectional scanpaths with fixations targeted at smaller areas of a display (Goldberg &
Kotval, 1999).
In the context of this research, scanpaths can be used to infer aspects about security
screeners’ cognitive processes and the implications they have on interface interactions.
For instance, when interactions are driven by prior experience, attention is guided to task
critical information (Wolfe, 2010) and actions are performed effortlessly (Bastick, 1982), and
thus correspond to efficient scanpaths. Conversely, knowledge limitations and inefficient
interactions can be identified by the occurrence of scanpaths that infer inefficient and
extensive visual behaviour (Ehmke & Wilson, 2007).

Method
Forty airport security screeners were observed while they performed x-ray screening of
passenger carry-on baggage. Participants were selected to represent novice and expert
experience levels. The novice experience group was comprised of eighteen security
screeners with experience ranging from 1 to 12 months. The expert group was comprised of
sixteen security screeners with experience ranging from 36 to 108 months. In addition to
novice and expert categories, six security screeners were observed with experience
between 12 and 36 months. Results from these six security screeners are not discussed in
this paper. Participants were required to be able to perform screening without the aid of
spectacles to ensure there was no interference with the eye tracking technology.
The experiment was performed in the field under normal task conditions at the departures
security checkpoint of an International Airport. The duration of observations was between 20
and 30 minutes, comprised of two observation sessions with a break in between. Tobii eye
tracking glasses were worn by participants during each observation. Participants were
instructed to deliver concurrent verbal protocol, verbalising their decision making processes
and actions during observations. Following observations, participants were required to take
part in a short semi-structured interview with questions clarifying aspects about cognitive
process, knowledge and interactions.
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Analysis
Video and verbal data obtained from Tobii eye tracking glasses was coded using Noldus The
Observer XT v10.5 (Noldus, 2013). A coding scheme which identifies key behaviours was
developed from the video data collected from Tobii eye tracking glasses. The coding scheme
identifies six behaviour categories which are search, examine, interface interaction, object
interaction, screener interaction and downtime (Table 1).
Table 1: Behaviour categories from coding scheme
Behaviour
Search

Description
Visual interactions with stimuli displayed on the screen for the purpose of finding threat
objects.

Examine

Visual interactions with stimuli displayed on the screen with the purpose of inspecting the
nature and quality of objects or areas of interest.

Interface
Interaction

Physical interactions with any function on the user interface, including application of zoom
and IEFs, as well as interactions with the Threat Image Projection system.

Object
Interaction

Visual and physical interaction with an object or piece of luggage located on the conveyor
belt adjacent to the security screener.

Screener
Interaction

Interactions with other security personnel, including requests for bags to be manually
searched, requests for bags to be re-screened and asking for assistance.

Downtime

Activities that are performed while not actively screening. For example, waiting for the
machine to resume or socialising.

To further categorise behaviours, modifiers were applied to describe the types of knowledge
and level of intuition used. Table 2 details the modifiers for each behaviour category with
examples of the heuristics used to apply each modifier. Modifiers were developed from
expertise and intuitive decision making literature, as well as inductively from data analysis
during open coding. Open coding involves labelling concepts and categories during early
stages of coding. As analysis progresses, coding themes are solidified in relation to the task
and the aims of the experiment (Benaquisto, 2008). The heuristics used to apply modifiers
have been derived from expertise literature, intuitive decision making literature and from eye
tracking metrics used in current eye tracking research (Table 2).
Implementing open coding and coding heuristics is important for coding visual behaviour as
eye tracking metrics can be interpreted in several ways. For example, high fixation frequency
can denote interest in a subject due to the saliency of the object, or it could be interpreted as
internal uncertainty (Poole & Ball, 2006). To aid the accurate application of modifiers and
assist in clarifying cognitive process behind actions, concurrent verbal protocols were used.
Furthermore, to ensure consistency of coding, data was cross coded by two researchers and
an inter-rater reliability analysis was performed using the Kappa statistic. The result of the
inter-rater reliability analysis was found to be Kappa = 0.69 (p<0.01). A Kappa value
between 0.60 and 0.79 suggests substantial agreement between raters (Landis & Koch,
1977).
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Table 2: Behaviour modifiers and heuristics from coding scheme
Category
Knowledge

Modifier
Perceptual
Knowledge

Description
Explicit knowledge about objects
and concepts (de Jong, 1996). For
example, knowledge of the
appearance of objects used for the
purpose of identification.

Procedural
Knowledge

Knowledge of actions and
procedures (de Jong, 1996; Popovic,
2003). Includes both implicit
knowledge (e.g. search procedures)
and explicit knowledge (e.g.
interface features).
Knowledge of the appearance and
behaviour of situations and
circumstances (Popovic, 2003).
Situational knowledge is required to
build effective problem solving
schemata (de Jong, 1996; Klein &
Hoffman, 1992).
Goal driven knowledge of
sequences of actions and
procedures used to solve problems.
Strategic knowledge involves
reflection and learning (de Jong,
1996).

Situational
Knowledge

Strategic
Knowledge

Insufficient
Knowledge

Application of knowledge that results
in incorrect action or
misunderstanding of a situation.

Uncertainty

Uncertainty

Confusion, denial of information,
irrational decision making, hesitation
and indecision resulting from
Inadequate understanding of
information and incommensurability
(Hall, 2002).

Intuitiveness

Intuitive

Rapid judgments enabled by prior
knowledge and pattern matching
(Bastick, 1982; Baylor, 2001; Salas,
Rosen, & DiazGranados, 2009).

Non-Intuitive

Analytic, deliberative processing of
information and decision making
(Bastick, 1982; Baylor, 2001)

Partially
Intuitive

Switching between intuitive and nonintuitive, surface level knowledge
automated while more abstract
concepts rely on conscious analysis
(Baylor, 2001)
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Example Heuristics
High fixation to saccade ratio
(Goldberg & Kotval, 1999)
Dwell fixations (Goldberg & Kotval,
1999; Poole & Ball, 2006)
Identification and evaluation of
objects (verbalised, indicative of
action) (Schwaninger et al., 2005)
High saccade to fixation ratio
(Goldberg & Kotval, 1999)
Fluid, focussed scanpath (Goldberg
& Kotval, 1999)
Knowledge of interface functions
Users explanation of procedures
Contextually integrated action,
schema driven actions (de Jong,
1996).
Directed and efficient scanpath and
spatial density incorporating several
tasks (Goldberg & Kotval, 1999).
Structured problem solving
sequences (Phye & Sanders, 1992)
Goal directed action (Phye &
Sanders, 1992)
Focused scanpath specific to goals
(Goldberg & Kotval, 1999)
Reflection on action (Phye &
Sanders, 1992)
Trial and error
False positives
Verbalisations such as ah…, what is
that..., oh no…
Asking for help
Verbalisations indicating difficulty
such as um…, I don’t know…
Inefficient transition matrix (Ehmke &
Wilson, 2007; Goldberg & Kotval,
1999)
Clustered fixations (Poole & Ball,
2006)
Limited or no verbalisations (Bastick,
1982)
Guided actions (Wolfe, 2010)
Automatic and fluid actions (Bastick,
1982; Salas et al., 2009)
Efficient scanpath (Goldberg &
Kotval, 1999)
Verbalisations (before and during
actions) (Bastick, 1982)
Analytic and isolated actions
(Bastick, 1982)
Inefficient scanpaths (Poole & Ball,
2006)
Limited verbalisations (during and
following actions) (Bastick, 1982)
Variable scanpath, some regressive
saccades (Poole & Ball, 2006)
Mixed fixation to saccade ratio
(Goldberg & Kotval, 1999)

Results
Analysed results focus on the knowledge types used by sixteen expert and eighteen novice
security screeners during search, examination, interface interactions and interactions with
security personnel. Results are expressed as percentages of the average time spent utilising
knowledge types during each behaviour category.

Knowledge Types Accessed During Screening Activities
During search activities expert and novice security screeners were found to access
perceptual and procedural knowledge (Figure 5). Both expert and novice security screeners
were more likely to access procedural knowledge than perceptual knowledge during search
activities. On average procedural knowledge comprised 86% of experts’ and 83% of novices’
overall search behaviour.
100%
% of overall search time

90%
80%
70%
60%
50%
40%
30%
20%
10%
0%
Novice
Expert

Perceptual
20%
20%

Procedural
83%
86%

Figure 5: Knowledge types used during expert and novice search behaviour
Expert and novice security screeners were found to access perceptual, procedural and
insufficient knowledge during examination activities (Figure 6). On average perceptual
knowledge was the most commonly accessed type of knowledge comprising 78% of experts’
and 83% of novices’ overall examination behaviour.
On average Novice security screeners were found to be more likely to access insufficient
knowledge. Novices accessed insufficient knowledge during 10% of overall examination
behaviour while expert security screeners accessed insufficient knowledge during 6% of
overall examination behaviours. Novice security screeners were also found to be more likely
to experience uncertainty during examination behaviour. On average uncertainty was
experienced during 9% of overall examination behaviours by novice security screeners,
while expert security screeners experienced 5% uncertainty during overall examination
behaviour.
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% of overall examination time

90%
80%
70%
60%
50%
40%
30%
20%
10%
0%
Novice
Expert

Perceptual
83%
78%

Procedural
15%
20%

Insufficient
10%
6%

Uncertainty
9%
5%

Figure 6: Knowledge types used during expert and novice examination behaviour
During interface interactions, expert and novice security screeners accessed perceptual,
procedural, strategic and insufficient knowledge (Figure 7). Procedural knowledge was the
most common knowledge type accessed during interface interactions. On average expert
security screeners accessed procedural knowledge during 75% of overall interface
interactions and novice security screeners accessed procedural knowledge during 67% of
overall interface interactions.
Results show that novices were more likely to experience knowledge limitations, with 13% of
overall interface interactions performed by novices involving insufficient knowledge. This is
compared to expert security screeners who on average accessed insufficient knowledge
during 5% of overall interface interactions (Figure 7). Experts were more likely to access
strategic knowledge during interface interactions. On average experts used strategic
knowledge during 19% of overall interface interactions while novices accessed strategic
knowledge during 6% of overall interface interactions (Figure 7).

% of overall interface
interaction time

80%
70%
60%
50%
40%
30%
20%
10%
0%
Novice
Expert

Perceptual
16%
17%

Procedural
67%
75%

Strategic
6%
19%

Insufficient
13%
5%

Figure 7: Knowledge types used during expert and novice interface interactions
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During interactions with other security personnel, expert and novice security screeners
utilised perceptual, procedural, situational, strategic and insufficient knowledge (Figure 8).
Results show that procedural knowledge was the most common type of knowledge
accessed by both novice and expert security screeners. On average expert security
screeners accessed procedural knowledge during 76% of overall screener interactions and
novice security screeners accessed procedural knowledge during 64% of overall screener
interactions.
Compared to procedural knowledge, the remaining knowledge types were found to
constitute relatively small percentages of knowledge used during interactions with other
security personnel (Figure 8). However, this is where the greatest differences between
novice and expert security screeners were observed. Results show that experts were more
likely to utilise strategic and situational knowledge while interacting with other security
personnel. On average experts used strategic knowledge during 10% of overall interactions
with other security personnel, compared to novices who did not access strategic knowledge.
Similarly, experts were found to use situational knowledge during 9% of overall interactions
with other security personnel, while novices used situational knowledge during only 3% of
interactions.

% of overall time interacting with
other security screeners

Novice security screeners were more likely to access insufficient knowledge and experience
uncertainty when compared to expert security screeners. Novice security screeners
accessed insufficient knowledge during 14% of total interactions with other security
personnel, while expert security screeners accessed insufficient knowledge during 2% of
overall interactions with other security personnel. In terms of uncertainty, 19% of novice
security screeners overall interactions with other security screening personnel contained
uncertainty. Expert security screeners on the other hand experienced uncertainty during 7%
of overall interactions with other security personnel.
80%
70%
60%
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40%
30%
20%
10%
0%

Perceptual
Novice
4%
Expert
2%

Procedural
64%
76%

Situational
3%
9%

Strategic
0%
10%

Insufficient
14%
2%

Uncertainty
19%
7%

Figure 8: Knowledge types used during expert and novice interactions with other security
screeners
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Data Visualisations
Visualisations of observation data show that the activities performed by security screeners
can be broken into two main types of sequences; search and problem solving. Search
sequences are comprised almost exclusively of search behaviour with other behaviours
occasionally interspersed (Figure 9). Problem solving sequences on the other hand contain
transitioning sequences of examination, interface and screener interactions, with very little
search activity (Figure 9).

Figure 9: Visualisation of screening activity highlighting search and problem solving stages
Problem solving sequences can be resolved quickly, indicated by short sequences (Figure
10, box b), or they can be more intensive involving a number of shifts between different
behaviours (Figure 10, box a). During problem solving sequences, screeners occasionally
experience knowledge limitations which can cause uncertainty if not dealt with effectively.

Figure 10: Detail of problem solving sequences showing (a) long and (b) short interaction
sequences
When experiencing uncertainty, security screeners were found to perform isolated and
ineffective interactions with interface functions and visual stimuli causing interaction
breakdowns and focus shifts. Focus shifts occur when a user performing an action is
required to shift their focus from that action to focus on the tool in use (Bodker, 1996 in
Popovic & Kraal, 2008). In the context of this research, focus shifts occur as the distraction
of attention and reformulation of goals from one interaction to another. This research has
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found that novice security screeners are more likely to encounter focus shifts and interaction
breakdowns due to uncertainty and insufficient knowledge. In the novice security screener
group 16 interaction breakdowns have been identified from 18 participants. Comparatively,
within the expert security screener group, 5 interaction breakdowns have been identified
from 16 participants. Of these 5 breakdowns experienced by experts, 1 was found to be the
result of receiving incorrect information.
Figure 11 shows an example of an interaction breakdown experienced by a novice security
screener. The problem solving phase began with the security screener examining an opaque
area on the x-ray image at 155.00 seconds. Unable to identify the object, a black and white
IEF is applied from 160.00 to 164.00. This is followed by another unsuccessful examination
from 164.00 to 167.50 with verbal evidence indicating insufficient knowledge. From 167.50 to
170.50 the security screener applies 2x zoom and unsuccessfully examines the area
between 170.50 and 175.00. Uncertain about the identity of the object, the security screener
incorrectly identifies the object as a fictional threat image between 175.00 and 177.00,
resulting in a short system delay. From 177.00 to 188.50 the screener performs a lengthy
examination of the area indicating insufficient knowledge and uncertainty. Uncertainty and
insufficient knowledge is further highlighted by the visual check of the physical bag between
188.50 and 190. The screener performs a final examination between 190.00 and 191.00
before requesting a physical search of the bag. This decision making process takes 52
seconds to resolve.

Figure 11: Visualisation of a novice security screener’s problem solving activity
The novice security screener’s problem solving process can be compared to Figure 12 which
visualises an expert security screener’s problem solving in a similar event. Starting at 189.00
the expert security screener identifies and examines an opaque area. Unable to identify the
objects the security screener applies 2x zoom from 191.00 to 195.00, immediately followed
by application of a black and white IEF from 195.00 to 196.50. The area is examined in detail
from 196.50 to 201.50. During this examination the security screener is unable to visually
identify the object, however, it is determined that it may be suspicious. From 201.50 to
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211.50 a searcher is called over and the security screener provides specific instructions for a
manual search. This decision making process takes 22.5 seconds to resolve.

Figure 12: Visualisation of an expert security screener’s problem solving activity
Instead of trial and error, the expert security screener demonstrates a highly organised and
goal directed problem solving structure. Behaviours and interactions are planned and
grouped, shifting focus only once between activities without needing to move backwards
through their process and reformulate goals. The initial examination and interface
interactions are engaged intuitively using procedural knowledge, while the more detailed
examination phase is performed non-intuitively with focused attention. Recognising that their
knowledge and the image presented by the interface are insufficient to identify the object, a
manual search is immediately requested, circumventing any unnecessary interactions and
avoiding uncertainty.

Discussion
The results from this research have found that the tasks performed by security screeners
predominantly require access to knowledge of how and when to use procedures, as well as
perceptual knowledge of objects and their appearance. Based on the primacy of procedural
knowledge it is inferred that most tasks involve routine interactions with the interface and are
performed with little difficulty. This is particularly evident during search tasks where no
security screener experienced uncertainty.
In addition to routine situations security screeners were also found to encounter complex
and unfamiliar problems that required more developed problem solving knowledge. During
examinations, interface interactions and screener interactions, expert security screeners
were more likely to access strategic knowledge, while novice security screeners were more
likely to experience knowledge limitations and uncertainty. The differences observed
between novice and expert security screeners suggest that experience plays an important
role during problem solving activities. As a result of experience, security screeners develop
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knowledge and strategies that better enable them to handle complex tasks and avoid
uncertainty.
Although novice and expert security screeners were found to access the same types of
knowledge, differences in their access to insufficient knowledge and strategic knowledge
indicate that the quality of their knowledge base differs. These difference have visible effects
on the way that security screeners interact with the tools used in the decision making
context. According to de Jong, in addition to different types of knowledge, the knowledge
base is further reduced to describe qualities of each knowledge type (de Jong, 1996). De
Jong’s framework identifies depth, generality, automisation, modality and structure as the
categories that can be used to describe the quality of each knowledge type. As higher quality
of knowledge is gained, knowledge becomes increasingly integrated. This Integrated
knowledge is known as problem scheme knowledge and refers to high quality and interlinked
situational, procedural and conceptual knowledge (Friege & Lund, 2006). Experts are
considered to have greater access to problem scheme knowledge than novices. When
confronted by a situation, problem scheme knowledge is used to rapidly identify patterns and
recall specific and integrated actions suitable to the situation (Salas et al., 2009). Novices on
the other hand rely less on problem scheme knowledge, using non-specific and unintegrated
declarative knowledge. At a low level this knowledge is Isolated and superficial. Problems
are solved through interpretative application of knowledge which involves dividing solutions
into several individual steps where each individual rule has to be checked to see if it is useful
(Friege & Lund, 2006).
The distinction between different qualities of knowledge is illustrated in the data
visualisations from this research. The problem solving process of the novice security
screener (Figure 11) shows an interpretive application of superficial knowledge; interactions
with interface functions are performed by trial and error and disjointed from examination
activity. The example of expert problem solving (Figure 12) on the other hand demonstrates
integrated problem scheme knowledge. Interface interactions are grouped and performed
intuitively. A clear goal is established facilitating the integration of interactions into a focused
and fluid sequence. These results show that access to different qualities and structure of
knowledge has implications for the way that interfaces and their functions are used in the
security screening context.

Implications for Interface Design
Improving interface interactions during problem solving could provide benefits for both
inexperienced and experienced security screeners through facilitating more efficient problem
solving and supporting the transition from novice to expert.
Firstly, interface design should support efficient sequential use of functions in order to
minimise focus shifts and allow the screener to focus on important visual interactions.
Efficient access to interface functions will encourage higher use rate of functions, and the
subsequent development of problem schemas. The more accessible interface functions are,
the more experience with the interface is gained. As experience is gained problem schemas
become refined and the more likely they will be accessed (Mandler, 1985). This is desirable
as it will improve the efficiency of interactions and their integration into effective problem
solving sequences.
Secondly, the design of interface functions should be relevant and adaptive to the problem
context and the skills of the user. During unfamiliar events users often do not have
knowledge of established problem solving methods and are required to improvise and are
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susceptible to making errors (Vicente & Rasmussen, 1992). This scenario has implications
for interface design as the errors that occur during unfamiliar events cannot simply be
overcome by improving human factors elements such as the layout and design of controls.
Instead, these difficulties must be understood and addressed in terms of the cognitive
factors that influence interactions (Vicente & Rasmussen, 1992). For interfaces to support
human performance in unfamiliar environments interface design should consider both the
context and the user. Vicente and Rasmussen (1992) suggests that during situations that
are unfamiliar to users, interfaces should be designed to capture the state of complexity in
the context and visualise information and interface functions in a way that supports the skill
level of users. An example of this is the use of adaptive interfaces. In the airport security
screening context, adaptive interfaces could identify difficult image characteristics and
visualise relevant functions to novices during unfamiliar situations. As experience is gained
the adaptive interface design could identify individual strategies used frequently by security
screeners and integrate these into interface functions to improve efficiency.
Although this research focussed on airport security screening, it is believed that the methods
and findings are transferrable to interface design in other domains. By visualising the
activities and cognitive processes of users, insights can be gained about interaction
sequences used to solve problems and the difficulties that are encountered during certain
situations. The observation of interaction breakdowns indicate points of interaction and
specific contextual states where users would benefit from more information or improved
interface functionality. Although this needs to be tested in other domains, it is the belief of
the authors that the methodology and findings presented in this paper could be used to
improve the design of artefacts and interfaces used in other domains. It is particularly
relevant for complex activity contexts where rapid transition from novice to expert is
desirable, for example, medical domains that rely on imaging technology. In addition to
complex activity contexts, these methods could be applied to interface design in domains
that target user groups with varying skill levels, for example the design of check-out
interfaces in retail.

Conclusion
Previous research investigating expertise in the security screening context has focussed on
visual knowledge and threat identification (e.g. Schwaninger et al., 2005). This paper
expands on previous research, finding that type and quality of knowledge also play a critical
role during x-ray screening and affect the structure and effectiveness of interface interactions
during problem solving. As a result of greater experience, expert security screeners are able
to effectively utilise interface functions during strategic and focussed problem solving.
Without access to the same quality of knowledge, novice security screeners are more likely
to experience uncertainty and difficulties during problem solving. Due to this, novice security
screeners are more likely to use interface functions in trial and error type strategies resulting
in inefficient problem solving and interaction breakdowns.
Applying these findings to interface design has the potential to improve the user experience
and effectiveness of the systems used by security screeners. Two recommendations are
proposed which address the differences in knowledge base and knowledge requirements of
expert and novice security screeners. It is suggested that interfaces (i.) should encourage
efficient sequential application of functions, and (ii.) should be adaptive to the problem
context and the skills of the user. It is the aim of these recommendations to support the
knowledge and skills for both novice and expert security screeners during problem solving
as well as facilitate knowledge development and the transition from novice to expert.
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The methods used for visualising data in this research enable relationships between
knowledge, activities and interactions to be seen. These methods are significant as they
illustrate how knowledge and cognitive factors influence user interactions with systems and
interfaces. Although this paper focused on airport security screening, it is believed that the
methods and findings discussed in this paper are transferable to interface design in other
domains such as medical imaging and retail.
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Abstract
Understandings of accessibility have evolved from focusing on wheelchair accessibility to more
integrated notions like inclusive design, according to which everybody should be able to use space
in an equitable and independent way. In addition, architectural practice witnessed the arrival of new
professional actors in project design and delivery, including accessibility advisors. Given these
evolutions, the study presented here examines how accessibility is understood and thought of in
architectural practice today, what motivates architects to collaborate with accessibility advisors, and
what they expect from this collaboration. Interviews with professional architects and accessibility
advisors suggest that, in today’s architectural design practice, interpretations of accessibility stretch
from strictly following accessibility legislation to a broader interest (displayed by architects) or more
integrated forms of advice (offered by advisors). The wish to attend to the diversity of people’s
abilities and conditions exists, but is not fulfilled by legislation, and the norms and procedures it
imposes. The presence of professional accessibility advice holds potential to reconcile both,
provided that a synergy with legal procedures is found and that advisors’ roles can be developed
from checking whether design proposals meet accessibility legislation to informing architects about
diverse situations of use and offering them best practice examples.

Keywords
Accessibility; architecture; design practice; diversity; inclusive design; legislation
The past decades witnessed an evolution in how accessibility is understood, from focussing on
wheelchair accessibility to more integrated notions like universal (Mace 1985) or inclusive design
(Clarkson et al. 2003), according to which everybody should be able to use products, spaces and
services in an equitable and independent way. Especially in product design, the latter have been
picked up by design consultancies, although discrepancies exist between theoretical models and
industry practice (Dong et al. 2003). In architectural design, by contrast, the uptake of more
integrated notions of accessibility seems relatively limited so far.
The study presented here therefore aims to investigate how accessibility is understood in
architectural practice today. Questions addressed include: what notion(s) of accessibility do
architects and accessibility advisors adopt? What triggers the collaboration between both? And
what do architects expect from it? After sketching the context that triggered this study, we report on
a set of interviews with professional architects and accessibility advisors. This interview material is
used to shed a light on the notion(s) of accessibility that shape today’s architectural practice.

Context
Understandings of accessibility underwent considerable changes in the past decades. Amongst
designers an awareness seems to have grown that design should take into account the diversity of
people’s abilities and conditions. This change in attitude is reflected by the conceptual framework
and corresponding terminology used in relation to this topic.
Accessibility is described as the ability to reach, access and use a building, space, service or
medium (e.g., CTPA s.d.). This description suggests a broad(er) interpretation of accessibility
which is not limited to physical accessibility, and includes communication, services and signalling.
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Integral accessibility aspires a similar goal, but emphasizes its importance for everybody (e.g.,
CTPA s.d.). A barrier-free footpath benefits wheelchair users, but also older persons, pregnant
women, (grand)parents pushing a pram, etc. To apply these accessibility concepts in practice,
design approaches like universal (Mace 1985) and inclusive design (Clarkson et al. 2003) are
advanced. Universal design, for instance, arose from the ‘disability rights movement’ in the 1960s,
and formulates seven design principles to arrive at a design that is “usable, to the greatest extent
possible, by all people throughout their lifespans, without adaptation or specialised design” (Mace
1985).
In architectural practice, the uptake of these new concepts of and approaches to accessibility
seems rather limited so far. Studies suggest that professional architects mainly think about how
they themselves experience a situation, and insufficiently empathize with future users (Imrie 2003).
Moreover, although accessibility legislation requests that public buildings be accessible, in reality
many of them are not (yet). A recent survey in the city of Leuven unmasked 75% of the 1500
commercial buildings in the city centre as inaccessible for wheelchair users (Eckert 2011), even
when applying less stringent accessibility criteria than legally required. From architects’
perspective, however, accessibility legislation is felt as restricting their creativity and taking away
their challenge as designer to come up with intelligent solutions (Gray et al. 2003). In a recent
survey amongst the ca. 7,400 architects in Flanders, accessibility legislation ended up in the top 10
of most irritating administrative domains of their profession (NAV 2012).
This tendency to cast accessibility in legislation fits in with the emergence of a risk and regulatory
th
society which, since the mid to end of the 20 century, profoundly impacted architects’ profession
(Imrie & Street 2011). Together with global challenges like climate change and population ageing, it
introduced newly emerging professional actors in project design and delivery (e.g., project
managers, sustainability consultants, accessibility advisors), some of whom take over functions
previously the preserve of architects. As a result, architects work increasingly within
multidisciplinary teams, composed of people with expertise on different aspects of architectural
design practice, including accessibility. If we want to investigate how accessibility is understood in
architectural practice today, we should thus be aware that the architect is but one actor in the
‘messy reality’ of design (Cuff 1992, Imrie & Street 2011).

Methods
The study reported here is part of a larger study on the collaboration between architects and
accessibility advisors, which combined interviews with observations of accessibility consults and
analysis of project documents. This paper focuses on the notion(s) of accessibility currently found
in architectural practice, for which we rely mostly on interviews.
Given the evolution in architectural design practice sketched above, we interviewed both architects
and accessibility advisors. Architects were selected who had collaborated with an accessibility
office at least once. Based on the interviews with them, we selected the accessibility advisors.
Different standpoints, expectations and other aspects of the collaboration were discussed in detail.
We interviewed architects from seven architecture firms (Table 1), differing in terms of location,
size and the kind of projects they design. By deliberately selecting architecture firms active in
different parts of Flanders, we made sure that the interviewees had collaborated with accessibility
offices from different provinces. In the interviews with architects, three different accessibility offices
were referred to. It seemed thus logical to involve accessibility advisors from these offices in our
study too. The three offices are active in four different provinces (see Table 2).
Interviews were semi-structured; we asked each interviewee the same questions, while leaving
room to respond to their answers. We used open questions, allowing interviewees to bring up
topics which might be neglected otherwise. Interview questions were formulated such that the
interviewee’s answers were steered as little as possible (Baarda & De Goede 2007).
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architecture
firm

location

size (#
people)

projects

Firm-1

CityG

30

Firm-2

CityA

10

Firm-3

CityL

20

Firm-4

CityM

10

Firm-4

near
CityL

45

Firm-6

CityT

10

Firm-7

near
CityL

14

new built projects, private (single &
multiple family houses) & public buildings
housing, small refurbishments, public
buildings for province or city
collective housing projects (social &
private), schools, care homes or service
centres
housing, both new built and
refurbishments, variety of public buildings
big-scale projects: hospitals, school
buildings, light industry, offices, care
homes
large-scale mixed-use urban projects:
filling half a city or certain city quarters
renovation projects of protected historic
sites like abbeys, school buildings and
cloisters, usually with a public (school,
museum or religious) function

collaborated with
accessibility
office
Office-A
Office-C
Office-A

Office-A, OfficeB
Office-B

Office-B
Office-B

Table 1: Participating architecture firms

accessibility
office
Office-A

Location / Province

Tasks

CityA / ProvinceA

•

Office-B

CityB / ProvinceB &
ProvinceD

Office-C

CityC / ProvinceC

•
•
•
•
•
•
•
•

accessibility advice, both during design (based on
plans) and in the context of building permit applications
training and sensitization
screening of existing buildings
accessibility advice (based on plans)
assistance for building permit applications
screening and audits of existing buildings
accessibility advice
screening of existing buildings
training and sensitization

Table 2: Participating accessibility offices

The interviews with the architects covered three parts. First, we tried to obtain information about
the architect’s role within the firm, and their take on accessibility. Subsequently we probed the
architect’s reasons for and expectations towards the collaboration. We also asked which
accessibility office(s) they had collaborated with and how they got into contact with these. Finally,
we discussed how the collaboration took shape: how much time was spent, what media were used,
and what information it was based upon.
The accessibility advisors were selected based on the architects’ interviews. Interviewing them
allowed us to gain a better understanding of the collaborations within each project. The interviews
with them were built up in a similar way as those with the architects, except that they focused on
the experiences and findings of the advisor within the collaboration with the architect.
The interviews were transcribed and then analyzed in a qualitative way. Themes were assigned to
the transcripts at different levels, using concepts from literature and concepts emerging from the
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data itself. Themes and concepts were discussed amongst the authors to obtain more rigorous
findings. As the study focused on the collaboration, themes were selected such that they provide
insight in how the collaboration is experienced by both architects and accessibility advisors.

Findings
Both the notion of accessibility and the possible collaboration with an accessibility advisor turns out
to be approached in different ways. In what follows, we describe the notions of accessibility as they
appeared in the interviews with architects and accessibility advisors. Besides addressing their
overall take on accessibility, we investigate what triggers the collaboration between both and what
architects expect from it. This is further complemented with the advisors’ perceived roles in the
collaboration.

From obligation to personal affinity
In the interviews, accessibility came to the fore in different guises. One architect described it as
follows: “... for us that is a bit something that is additional, what you have to take into account
because it is an obligation. At the start, yes, then you curse, of course... But it does have its merit,
we notice ... It does facilitate the use of a building.” Regarding accessibility, he pointed out, some
issues need to be taken into account from the start. According to him, the accessibility decree
imposes rules, like turning circles needed for wheelchair users, which impact the magnitude of
spaces. In their firm, he emphasized, it is rarely a matter of conceptual starting points, but rather,
as he clarified: “We take that size as ... purely technical, to be able to handle the measurement...”
A similar view was expressed by the architects of another firm who, at the time of the interview,
were confronted with accessibility mainly in the context of school buildings. When asked about the
firm’s take on accessibility, one of them replied: “Honestly, I have to say that within our firm
accessibility is viewed rather as an obligation, a norm you have to meet. Actually you are not that
familiar with it since you do not experience it as an obstacle yourself. You are perfectly able-bodied
yourself, so you rather see it as a norm you have to follow and a number of difficult lines inside
which you must colour.” This hints at the difficulty of empathizing and having to fall back on
personal experiences (Imrie 2003). Accessibility legislation often forms the sole source informing
architects about disability experience, and a mere technical one at that.
Related views consider accessibility as one of the aspects that must be considered, one you can
no longer ignore in public buildings. An architect accounted: “It is something to treat too. But it is
not something we are specifically occupied with more than with other things. It is especially
important in the design to get these big lines in there. I mean, reaching all spaces with an elevator,
for that kind of thing it is very important. For the further detailing it is less...” Further detailing refers
to, e.g., contrasting colours for doors and door frames, which does not always resonate with the
interior concept. Furthermore, the architect wants to avoid that accessibility interventions are made
which hinder other users; e.g., “...that the elevator is wheelchair accessible, that we place the
position of the control panel such that it is OK, these are a sort of interventions indeed. That every
floor is announced with a sound signal, then we wonder ‘is this that important?’ It occurs to me that
someone without sight would also be able to use the elevator when the signal is not announced.
You hear that the doors open... We don’t go that far because sometimes it is also disturbing for
other users.” This architect is concerned with the “big lines” to assure a basic accessibility, but
more importantly with how to incorporate these lines in the whole of the design. As such he hints at
an understanding of principles that make a building accessible, rather than solutions prescribed in
detail.
Accessibility measures are considered particularly disturbing in renovation and reuse of protected
monuments (Heylighen 2012). An architect working exclusively in this context did not bring this up,
however. When asked what accessibility means to him and how it is addressed in his firm, he
replied: “Often these [monuments] are buildings with a public function, school function, museum
function, religious function, ... So there accessibility is always an issue, of course.” He added: “You
do want to do it yourself too, of course, because you know that it is an important issue.”
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Some firms even go a step further and present themselves as strongly committed to accessibility.
One architect made clear that he is highly interested in the topic and that, since the start of his
career, this is an important point of attention to him. In the 1980s, however, there was no
accessibility decree yet, so other methods were applied to obtain an accessible design. About this
situation he said: “... those designs we made too, together with the people who were going to live
there, who were known. At that time I noticed from everyday practice that there were norms ... that
was considerably less stringent than the accessibility as it is now. I think that, by making the
accessibility decree, they have set the bar too high, really... unrealistically high.” This architect
seemed to have quite some experience with accessibility and a clear opinion about the difference
between present and past. Norms are again considered as becoming increasingly technical, and at
the same time hindering this architect’s own experience built up from commitment over the years.
Another firm too has a long-term experience in designing accessible environments, and started
looking for ways to integrate accessibility into the design process long before the accessibility
decree existed. Moreover, for the architect representing this firm, the interest in accessibility seems
a rather personal matter too. It would result in part from the architect’s education: “ I have studied
in [architecture school X] and there was a very strong philosophy to start from the person. How do
you experience something? How do you sense something? In this way I have also learned to
design, walking through a project and looking at that project through different glasses or
standpoints.” Yet, also the personal confrontation with certain impairments played a role: the
outspoken interest in accessibility “has grown increasingly because I had a father-in-law who had
had a cerebral haemorrhage and thus was only half able to walk. Then I discovered, by walking
with this man on the street, that it is annoying when somebody parks on the footpath or when the
pavement is too high ... By being myself short in stature, also...”
This broader, more contemporary take on accessibility resonates with the views expressed by the
accessibility advisors. One advisor described her view of accessibility as follows: “Accessibility
means to me that everybody can make use, in an equitable way, of buildings, facilities, activities,
anything.” A colleague from another office seemed to share this view and said: “ that everybody
can do his thing in an equitable, independently from each other. Everybody that is very extensive,
that is not limited to the people with a physical impairment or limitation as we say, but so really
everybody. Also a mother with a stroller, for instance, has as many problems to get somewhere as
someone in a wheelchair. This is in fact accessibility for us ”
However, a more contemporary view turns out to be not always applicable, the interviews suggest.
One architect we interviewed works primarily on designing care homes. When we probed his take
on accessibility, this turned out to be rather nuanced: “In this context accessibility is of course an
important theme and a very broad concept, to that extent that we do view accessibility a bit
differently than the accessibility office. In that sense, we are dealing with, certainly in care homes,
with people who are no longer able to do a number of things independently. Whereas, accessibility
starts mainly from the independent use of spaces and the like. So there is a minor difference in
nuance...”
In summary, the views expressed by the architects suggest that the take on accessibility differs
from firm to firm. In some firms, accessibility seems to ask the architects’ attention because it is a
(whether or not important) component of a design, one that has to be addressed. In other firms,
attention for it seems to be steered by a certain affinity with the topic, to which a personal
engagement may give rise. The opinions expressed by the advisors are in line with contemporary
understandings of accessibility, yet may not be applicable in all contexts.

Why collaborate?
When architects decide to obtain professional accessibility advice they contact an accessibility
office. This does not happen just like that. Often there is a reason why the step towards
collaboration is made. In what follows a number of these reasons are discussed.
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Some architects mentioned explicitly that they themselves took the initiative to contact an
accessibility advisor. When asked about the origin of her collaboration with an advisor, one
architect responded: “Often on our own initiative, that we just say: ‘We do want that advice, we do
want that it is accessible!’”
However, with the will to design an accessible building comes the insecurity about their own
knowledge and interpretability of the legislation: “We will always present it [to an advisor] because
there are often things that have been changed and that you cannot always find out and they are
always informed about these, we think. It also makes the permit period easier, to have your
application treated more quickly. If you have already presented it for advice, they can also give
advice more quickly to the town planning administration...” The architect continued: “For us it is a
security that is built in, that no too big comments will come on the permit. Because, yes, it could be
rejected because of that. For us it is first and foremost a security we want to build in.” This
reasoning, building in a kind of security, was also found in another testimony: “Legislation is always
interpretable, the one is more stringent in these matters than the other... we do start from the
legislation. We do know it in the meantime. But [the accessibility advisors] look at it even more,
how should I say... It is a double check, actually.” One of the accessibility advisors confirmed: “If
they [the architects] first come over here, and we can already issue ‘favourable’ or ‘favourable
under conditions’, then they have in fact won half a year or a year in the procedure or duration of a
project.” What this seems to suggest, is that consulting with the accessibility office about possible
adaptations of a design takes less time than waiting for the permit-granting authority’s decision and
making the changes afterwards.
Other than the architect wanting to secure the building permit, the client can formalize this practice
by demanding an accessibility advise as part of the contract. Especially municipalities, which have
an exemplary role in society, often do so to support the government’s accessibility policy. For the
design of a primary school, for instance, one firm was obliged by the client to subject the project to
an accessibility test. In another firm the client’s role seems to be somewhat different; according to
their own saying the firm always has its projects screened, unless the client explicitly says it is not
needed. The architect of this firm described his motivation to collaborate with an accessibility office
as follows: “...out of ourselves, that is one. Plus, secondly, our projects are often subsidized by the
[regional] government and they do request that we have [the project] screened, have it checked.”
The latter hints at a third reason giving rise to the collaboration brought up by several of the
architects interviewed: the subsidy scheme. Related to accessibility, architects are confronted with
different sorts of subsidies. In the case referred to above, a subsidy was issued by the regional
government relating to care home projects. For the renovation of an abbey, another firm was
confronted with the regional tourist organization’s subsidies. Yet another firm had to meet
accessibility standards for the design of a community centre because of the provincial subsidy
scheme. That collaboration is often triggered in this way is confirmed by the accessibility advisors.
As one of them mentioned, “[m]ost architects who come over are obliged by two subsidy schemes
[ ] to obtain advice.” Subsidy schemes thus seem to be an effective incentive to collaborate with
an accessibility adviser if this is taken up as prerequisite for the subsidy.
The collaboration’s financial impact was brought up as an important argument in a different way
too. As one architect mentioned, a reason not to ask for an accessibility advise is its financial cost:
“... thus we have asked and then they give you two tenders ... it costs quite a lot ... €260 for the
advice about the building permit and almost €1500 for a complete advice I leave the choice to
[the clients], but it is rather foolish to take the complete advice who is going to pay that much for
it? So then we opt for the limited advice ” Her colleagues added: “A free of charge advice on your
plans would be good perhaps” and “If it were free of charge then I would make use of it, I think
you can of course figure out all those rules but perhaps you forget some ” On the other hand, the
accessibility advisors consider this fee as a just cost. According to one of them, the cost of the
advice is outweighed by the amount of time and consequently money that can be saved in the
procedure of obtaining a building permit, as described above. In fact, one architect confirmed this
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as he explained: “Our building permit had in this case been rejected, so town planning said that an
advice of accessibility was needed, since that was not included...” Architects handing in a design
that violates the accessibility legislation are obliged to collaborate with an accessibility advisor, and
thus to go back several steps in the process.

Architects’ expectations
The architects’ testimonies reflect multiple aspects of the design process that lead to the
collaboration with an accessibility advisor. However, the architects also hold certain expectations
with regard to the course, result and possibly other aspects of the future collaboration.
Asked what she expected initially from collaborating with an advisor, an architect responded:
“Usually we try to solve the problems with what can be found on the website. If we really have a
specific question of which we say ‘Apparently we cannot solve this well’, then we ask this question
either by phone, or via e-mail. We expect that they then give advice on the best way to solve this.”
Her reaction was limited to the phone and e-mail aspect of the collaboration, probably because she
never collaborated with an advisor face-to-face. In the course of the interview two colleagues joined
her, and an interesting discussion arose among them.
The architect seemed to expect from a collaboration with an advisor nothing more than purely
checking the rules. One colleague agreed and added that an advisor will not be bothered to
formulate design proposals. It is not entirely clear what both architects’ responses were based
upon. Perhaps they do not consider advisors capable of coming up with such proposals or they
simply do not want their assistance on this. The other colleague made a comparison with
collaborating with an engineer and consequently did not exclude design input from the accessibility
advisor. Within a single firm, expectations may thus differ across individual architects.
Where this firm’s architects seemed to prefer phone or e-mail contact for a specific question,
another firm’s architect prefers to present their questions during a personal conversation. When
there are no specific questions, they still stop by to go through the plans, so that always all items
are checked. He described his expectations towards the collaboration as follows: “Goh, yes I now
that they themselves won’t really seek a solution. I don’t think you should really expect that they will
join you designing either. I think that they, if there is something on the table, maybe should say:
‘No, this is impossible’ and then somehow do offer a solution and say why it is impossible...” He
himself has not been confronted with this kind of situation yet, the architect further clarified,
because the rules, according to him, are formulated such that they are clear and that actually there
should not be a problem: “We [architects] should ascertain ourselves what should happen in the
first place.” He seemed to suggest that advisors’ task is not in the first place to hand rules, but that
architects should seek these themselves.
Another architect expects from an accessibility office mainly that the rules can be dealt with jointly
in a designerly way. He emphasized in this respect the difficulty of interpreting these rules: “
there is always an interpretation possible or there is a situation that happens not to be described,
does it comply or not? Somehow it thus would be interesting to be able to talk about that in a
designerly way. Yes, testing together with them whether this still is within the spirit of what this rule
has as objective or just not anymore.” What he also expects to obtain from the advisor are
examples, of possible signage panels, spatial solutions for accessibility, etc. Until now these are
available only to a limited extent, according to the architect, but this is being worked on such that in
the future more examples can be offered.
The architect representing one of the firms that, by their own account, have ample experience in
accessible design, explains that their expectations towards the accessibility office take a slightly
different shape: “... that is very difficult because we are already working on this intuitively ourselves
and actually longer than the accessibility office exists... We have already solved many things,
usually they point out small corners or edges to us. Like: ‘This we would like to see more
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accessible’ or ‘This we would like to see differently.’ In fact, it is the case that we would like to
collaborate mainly for total projects on a bigger scale, not so much on these small details...”
Another firm, by contrast, was very enthusiast about these details. The architect contended: “[the
accessibility advisors] can provide very concrete information, very concrete, indeed [...] I wasn’t
aware of that in advance, that it would be that detailed.” The advice seemed to exceed the
expectations in this respect. About formulating design proposals, the architect said: “... I can’t say
that they have participated in the design, no, that not. We don’t expect that either.”
About architects’ (non-)expectation regarding accessibility advisors’ participation in designing, an
accessibility advisor said: “I think as architect myself, I would not like it, if I go somewhere and they
say: ‘Maybe you should do such and so ’ and you actually are offered a new design.” Therefore
she understands the reaction of architects who do not expect an advisor to participate in designing.
According to her feeling, architects expect foremost that the rules and norms are explained and
checked because these are the things for which they are penalized when applying for a building
permit.
Interestingly, one advisor brought up an expectation which had not been mentioned by the
architects: “At this moment, the question is usually: ‘How can I deviate in order to get a building
permit?’ [ ] We are actually asked more for ‘How can we deviate?’ than ‘How will we do it?’” His
impression is that architects expect from him that, everything that is not in line with the norms
during design, he will accept as deviation. This is not the case, however. Accepting deviations does
not happen like that.
Architects thus seem to hold various expectations regarding their collaboration with accessibility
advisors. Some expect to receive a concrete answer to a specific question, be it face-to-face, by email or by phone. Others demand an overall check of all sub-aspects described in the accessibility
legislation, or would rather collaborate in a designerly way, on a big or small scale. Some
expectations seem to be fulfilled right away, e.g., when a concrete answer is given to a question.
Others even seem to be exceeded, like the architect who received more detailed information than
hoped. Yet other expectations, like obtaining examples, do not seem to be lived up to entirely at
this point, but apparently are being worked on.

Discussion and Conclusion
In today’s architectural practice the notion of accessibility is interpreted in various ways, ranging
from legal obligation to an architect’s personal point of departure. Equally varied are architects’
motivations to obtain professional accessibility advice—checking legislation, offering best practice
examples, or describing actions in situations of use—and advisors’ descriptions of it—as short-cut
for legal procedures, whether or not requiring co-design. In short, interpretations stretch from
strictly following accessibility legislation to a broader interest (from architects) or more integrated
form of advice (by advisors).
Within this variety, three issues stand out: the limited scope (and fragmented approach) of
accessibility legislation, the desire of some (but not all) architects to broaden attention for and
integrate people’s diversity, and the response to this desire of some advisors offering more
integrated advice. A stumbling block seems to remain the financial and time investment (unless the
legal procedure can be shortened). If collaboration with an accessibility advisor is to offer an added
value, it should start from an integrated view of accessibility, which acknowledges the diversity in
people’s abilities and conditions better than the legislation and procedural time savings do. If
collaboration is limited to unilaterally checking whether the legislation is met, as currently seems to
be the case, architectural practice will remain stuck in fragmented solutions, i.e., the a posteriori
additions architects are dreading.
To conclude, legislation imposes both norms and procedures, and is felt by architects to be
fragmented and too prescriptive. The wish to broaden the attention for people’s diverse abilities
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and conditions exists, but is not fulfilled by legislation. Presence of accessibility offices holds
potential to reconcile both, provided that a synergy with legal procedures can be found.
Accessibility advisors can seek themselves whether the norms are addressed within the broader
integrally accessible (or perhaps better: inclusive) design proposal. Moreover, other roles architects
demand, like informing (about legislation, and diverse use situations) and offering best practice
examples can then be further developed.
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Sustainable Home Medication: Insights from Social
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Abstract
Resource limitations and demographic changes constitute challenges to European
healthcare services. Service innovation and welfare technologies are expected to help
make services more efficient and increase the autonomy and quality of life of citizens. The
field of design is expected to help understand how that may happen. Innovation activity in
Norwegian municipalities is however limited. A better understanding of how to support
public service innovation is needed. To understand what is to be changed and by taking
home medication as its case, this paper explores how to theoretically frame the challenge.
It does that by first providing an overview of perspectives on the state of service
innovation and welfare technology implementation in municipalities. Next, it introduces
social practice theory as a way of capturing what goes on. Finally, it discusses the
implications of seeing service innovation and production as (complexes of) social
practices. It argues that such a perspective nuances the expectations for innovation to be
exported into new domains, and for welfare technologies to make services more efficient.
Change is seen as co-evolutionary, innovation as collectively accomplished, and what
tools and approaches open up for as related to the changing configurations of the practice
complexes they are part of.
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In line with other countries, Norway is facing an increase in the number and share of
elderly persons. By 2025, almost 16 % of the population will be 67 years old or more
(Meld. St. 13 2011-2012). Coupled with the growth in new user groups with chronic
illnesses, lifestyle diseases or both, this means that unless people stay healthy longer or
changes to services are made, one out of three young people will have to choose a health
and social care-related education by 2035 (Meld. St. 13 2011-2012). This is not feasible,
and changes to public services are therefore considered indispensable.
This reflects developments at a European level. As part of the Europe 2020 strategy, a
European Innovation Partnership on active and healthy ageing has been launched. The
aim for 2020 is threefold, to ‘enable our citizens to live longer independently in good
health by increasing the average number of healthy life years by 2, and, in achieving this
target, to improve the sustainability and efficiency of our social and healthcare systems,
and to create an EU and global market for innovative products and services with new
opportunities for EU business’ (European Commission 2012, p. 40). The goal is thus to
combine a shift towards more years of autonomous, independent living, with service
efficiency improvements and business opportunities.
Welfare technology is expected to hold a central place in the healthcare services of the
future, and to contribute to making them more efficient (The Norwegian Directorate of
Health 2012; Meld. St. 29 2012-2013). Welfare technology is defined as technical
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assistance that contributes to increased safety, security, social participation, mobility and
physical and cultural activity, and that increases the ability of individuals to lead an
independent and autonomous life, in spite of illnesses or social, mental or physical
disabilities (NOU 2011:11, p. 99; Meld. St. 29 2012-2013, p. 110). In addition, it may work
as a support for relatives, or improve the access to or the resource efficiency and quality
of a service offer, and prevent the need for services, admissions and days spent in care
institutions.
A recent White Paper on the future of care focuses on three goals related to the role of
innovation in reducing the mismatch between resources and the needs for care (Meld. St.
29 2012-2013, p. 11). The first is to obtain knowledge about, find, mobilise and make use
of the total ‘care resources’ in society in new ways. The second is to develop new forms of
care by means of new technology, new knowledge, new methods, and by changing
organisational and physical boundary conditions. The third is to support and strengthen
the research, innovation and development competence of municipalities. An Official
Norwegian Report calls for practical contributions and insights from architecture, design
and technology with regards to how dwellings and technology may increase the quality of
life of users and the efficiency of service provider (NOU 2011:11, p. 129).
This paper reports on a recently initiated interdisciplinary project. The project aims at
contributing with knowledge about the challenges and opportunities associated with
service innovation and technological support of care, at different levels and for different
stakeholders, given goals about safe and sustainable delivery of care. The project
combines perspectives from design, engineering, nursing, sociology and philosophy, and
takes home medication as its case. This is relevant, as home nursing is resource intensive,
and medication errors may lead to complications, hospitalisation and death. Home
medication serves as an example of an area in which technologies and service innovation
are expected to contribute to resource savings, in addition to improved adherence.
This paper takes processes of service innovation and technology procurement in
Norwegian municipalities as its starting point. The background for doing so is the reported
gap between political ambitions and tool development, and the limited actual innovation
activity in municipalities (e.g. Grut et al., 2013). It seeks to theoretically capture the
characteristics of service innovation, in-home technology use, and the relations between
them, to get a better understanding of what kind of challenge it is to foster change in the
direction of safe and sustainable home medication. To do that, the paper draws on
insights from sociology, design, organisation studies and sustainable consumption
literature, explores the value of seeing both service innovation and production as social
practices (e.g. Reckwitz 2002), and discusses what insights and implications such a view
may lead to.
The paper first provides an overview of perspectives on the state of innovation in the
health and care services of Norwegian municipalities. Next, it presents and explores social
practice theory as a potentially relevant theoretical framework for understanding the
current situation and the preconditions for change in service innovation and production,
and finally, it discusses what the implications of such a perspective may be.

Service innovation and welfare technology
implementation in Norwegian municipalities
The current state: Challenges and opportunities
This section provides an overview of what are currently considered key challenges and
opportunities associated with service innovation and welfare technology in Norwegian
municipalities.
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In Norway, the national goal is that welfare technology should be an integrated part of the
service offer by 2020 (Meld. St. 29 2012-2013). The general picture painted by policy
documents and reports on the state of the implementation and use of welfare technology,
is however that experiences are few and the development slow. Mapping the experiences
with the integration of welfare technology in six Norwegian municipalities, Grut et al. (2013)
argue that many are planning to initiate innovation projects, but few projects are actually
running. This does in turn mean that with regards to the potential for technologies to
actually contribute to savings, experiences are few. Grut et al. (2013, p. 33) were in their
study for example not able to assess the effects of the implemented measures or study
the experiences with the transition from pilot project to ordinary operation. No municipality
had yet implemented welfare technology targeting elders as part of their ordinary service
provision.
In a report on the implementation of welfare technology in public health and care services
in the period 2013-2030, the Norwegian Directorate of Health (2012) summarises some of
the challenges. The report points to strengthening of the service innovation competence in
Norwegian municipalities as a precondition for the implementation of welfare technology.
This is confirmed by Grut et al. (2013), who identify missing purchasing competence as
one element inhibiting service innovation and the successful integration of welfare
technology. They find that employees in the healthcare services experience that their
technical knowledge is insufficient for making good purchase decisions. Technology
suppliers do in much the same vein lack in-depth knowledge on services and user needs,
as well as legal and ethical boundary conditions.
The Norwegian Directorate of Health (2012) also points to the need for a driving force or
catalyst, to arrange for welfare technology solutions and foster public service innovation. It
further sees a need for disseminating knowledge about the challenges and limitations
associated with the integration of welfare technology in public health and care services,
and the potential opportunities opening up, also to users and their relatives. The market is
described as immature, actors that could have safeguarded the existence of public and
private demand for welfare technology as missing, and standards as largely absent. The
report argues that the immature character of the market is reinforced due to the lack of
procurement competence in municipalities, which fail to act as demanding customers.
The message is thus that while technical challenges may also be present, making
services more efficient is to limited extents considered a technical challenge. It is for
example rather a question about strengthening the service innovation and procurement
competence of municipalities. In addition, it is an open question how, to what extents and
in what areas technology may contribute to reducing the resource intensity of services.

Tools and initiatives
To cope with the lack of innovation activity and change the situation, different initiatives
have been launched. The goal here is not to provide an exhaustive overview, but to
highlight some relevant examples.
In Norway, a national initiative for ‘needs-driven innovation’ and industrial and commercial
development in the healthcare sector was established in 2007 by the Ministry of Health
and Care Services, and the Ministry of Trade and Industry (The Norwegian Directorate of
Health 2011). While at first focusing on the specialist services, it has been evaluated, and
an extension from a five to a ten-year period and a broadening of scope to also covering
the care sector and thus also municipal services, recommended (Meld. St. 7 2008-2009).
‘Needs-driven innovation’ is in that context defined based on a Danish definition of userdriven innovation (Danmarks Erhvervsråd 2006). It is seen as about mapping and
understanding the experienced and latent needs of the users, while identifying the market
potential and technology, and finding partners capable of meeting the actual need and
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seeing how technology can be used in new ways (The Norwegian Directorate of Health
2011, p. 5).
The national initiative has come accompanied by dissemination events and courses, and
the development of tools and approaches (e.g. Reitan et al. 2011; Grut et al. 2013; The
organisation of the municipal sector 2013). The tools include a digital tool for making use
of innovation methodology in a specific project or learning about innovation, ‘New, Useful
and Utilised’ (‘Nytt, nyttig og nyttiggjort’ or ‘N3’) (The organisation of the municipal sector
2013). This tool presents an abstracted innovation process consisting of work on needs,
the development of a solution, and testing. Drawing on Carlson and Wilmot (2006), it
suggests that the five aspects (1) important needs, (2) value creation, (3) innovation
champions, (4) innovation teams, and (5) organisational alignment are critical to the
opportunities for succeeding with an innovation. Further, based on the ISO standard for
human-centred design (ISO 9241-210 2010), and the mentioned mapping of experiences
with welfare technology in Norwegian municipalities (Grut et al. 2013), a roadmap
specifically addressing welfare technology-related innovation has been developed. This
tool is intended to guide the process from planning to the establishment of a new practice.
This all comes in addition to general initiatives focusing on innovation through public
procurement (e.g. Meld. St. 7 2008-2009). Edler and Georghiou (2007) describe public
procurement as an innovation policy tool that may drive innovation when oriented towards
innovative products and solutions, but also as an underused one beginning to receive
more attention at a European level. The emphasis on procurement is again linked to the
descriptions of the market for welfare technology as immature, the lack of public and
private demand for it, and the insufficient procurement competence of municipalities (The
Norwegian Directorate of Health 2012). The Agency for Public Management and
eGovernment (2012, p. 3) links the development processes described above to processes
of procurement. They recommend starting out by identifying what the central challenge is
and the needs are, before engaging in a broad dialogue with the market. If relevant
solutions do not exist, a research and development project may be considered. If they do,
innovative public procurement is a more relevant approach.
Except for the study by Grut et al. (2013), little research has been done on actual work on
service innovation and welfare technology in Norwegian municipalities. The mentioned
innovation-oriented initiatives are relatively new, and it is too soon to say much about their
ability to spur change.
The distance from the abstract notions in guides and tools to the details of everyday work
and private life, may also be great. In the context of interaction design, Stolterman (2008)
argues that insufficient understandings of the nature of design often has inhibited the
success of design research aiming at supporting design practice. As design now is
moving into new domains, to for example target issues that traditionally have been dealt
with by fields like management and organisation, it is not only relevant to gain insight into
the theories and understandings upon which they are based, but it also becomes highly
relevant to examine what characterises design (Sangiorgi 2011; DiSalvo et al. 2013).
The topic in question here, how to support service innovation for safe and sustainable
home medication, taps into challenges at different levels and in different contexts.
Organisations are expected to transform themselves to become critical procurers, cocreators or service innovators, and thus to engage in or with design activity. To support
that, a sufficient understanding of what kind of challenge that is, what it entails and what
the degrees of freedom are, is needed. Theoretically coping with such issues requires
theories that are capable of capturing the characteristics of and relations between
innovation and professional healthcare activities, and medication practices in private
households.
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A practice-oriented perspective on service innovation
and production
In the following, I will explore the value of seeing design and innovation, service
production, and the everyday activities of citizens as social practices. I will introduce some
central features of practice theory, by drawing on literature on sociology, design,
organisation studies, and sustainable consumption, and by introducing a modified version
of Kimbell’s (2012) concepts ‘design-as-practice’ and ‘designs-in-practice’ – service
innovation and service production as practice, and discuss what the implications of such a
view may be.

Social practice theory
When taking the social practice as unit of analysis, attention is directed towards ordinary
activities or processes such as cooking or cleaning, in this case, innovation, procurement,
and medication. Following the much-cited definition of Reckwitz (2002, p. 249) a practice
may be described as ‘a routinized type of behaviour which consists of several elements,
interconnected to one other: forms of bodily activities, forms of mental activities, ‘things’
and their use, a background knowledge in the form of understanding, know-how, states of
emotion and motivational knowledge’. Simplifying that, Pantzar and Shove (2010, p. 450)
distinguish between ‘material’ elements which include things, ‘skill’, or bodily knowledge
and competence, and ‘image’, or mental activities and symbolic meaning.
A practice can however not be reduced to any such element (Reckwitz 2002). Rather, it is
a coordinated entity and its existence depends on repeated performances where the
single tasks are held together by phenomena summarised by Warde (2005), drawing on
Shatzki (1996), as understandings, procedures and engagements.
Practices are further social in that they are guided by ‘shared practical understandings’
(Shatzki 2001, p. 2), indicating ‘what courses of action are not inappropriate’ (Warde 2005,
p. 140). They are however also internally differentiated, with practitioners adapting,
experimenting and improvising according to the specific situation they find themselves in,
and the differences in their understandings, procedures and engagements (Warde 2005).
Theories of social practice de-centre humans from analyses, seeing them as agents or
‘body/minds’ that ‘carry’ and ‘carry out’ practice, the individual being ‘the unique crossing
point of practices’, or the bodily-mental routines that he or she is carrier of (Reckwitz 2002,
p. 256). Neither humans nor technologies are privileged, and the interest lies in the
relational and emerging (Orlikowski 2007). The social and material may be seen as
‘constitutively entangled’ in practice (Orlikowski 2007, p. 1437).
Together the individual practice performances make up a path or trajectory of
development (Schatzki 1996). The history of a practice, as well as the wants that emerge
from the specific practice performances, matter to what happens next (Schatzki 1996;
Warde 2005; Shove et al. 2007). Different practices and elements form systems or
‘bundles’ of practices with different qualities, interacting with each other (Schatzki 2006;
Pantzar and Shove 2010).
When it comes to the prospects for change, it is a central point that practices are both
routinized and dynamic. From a practice theory perspective, it is the routines, in the form
of ‘routines of moving the body, of understanding and wanting, of using things,
interconnected in a practice’ that constitute social structure (Reckwitz 2002, p. 255).
These occur in time, as repetitions. Their routinized character makes up inertia inhibiting
change, but their dynamic character is at the same time what opens up for and spurs it.
Breakdowns and changes in structures happen as ‘everyday crises of routines’ (Reckwitz
2002, p. 255).
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In the career of a practice (and a practice carrier), different stages or states may be
identified, as in their emergence, persistence, and dying out (Warde 2005; Pantzar and
Shove 2010). Such processes may result from changes in the composition of the practice,
for example as links between elements are made, sustained and broken (Pantzar and
Shove 2010).
While it is possible for actors such as firms and policy-makers to try and disrupt what
exists, support a development in a new direction, or establish an entirely new practice, for
example by introducing and promoting practice elements and the links between them – a
‘proto-practice’ (Pantzar and Shove 2010, p. 450), it is the integration in practice that
matters.

Service innovation as practice
When it comes to public sector service innovation and what helps and hinders it, Kimbell
(2012, p. 131) argues that a practice-oriented perspective on design and designing may
aid the understanding of the work of designers by ‘moving away from a disembodied,
ahistorical design thinking to a situated, contingent set of practices carried by professional
designers and those who engage with designs, which recognizes the materiality of
designed things and how they come to matter.’ She highlights how a practice-oriented
view is apt for avoiding some of the problems associated with dominant perspectives on
design, such as the dualism between thinking and knowing and acting, the neglect of the
diverse ways in which designers work, and finally, the tendency to see the designer as the
main agent in design activity.
Taking the practices involved in service design or innovation as unit of analysis directs the
attention to their characteristics. This is a question about the highly diverse elements that
constitute them, how they are embodied, guided by socially shared conventions or rules
and internally differentiated, routinized and dynamic, and situated in space and time. Such
a view highlights that the ‘culturally specific expertise’ and what are established as
routinized ways of working in specific places opens up for certain possibilities while
excluding others (Kimbell 2012, p. 142). It also points to what creates resistance against
different ways of working. At the same time, it de-centres designers and opens up design
to other participants, including material objects such as computers, sketches and
prototypes, and to other stakeholders such as managers, clients and end-users (Kimbell
2012).
In much the same vein, it is possible to describe organisational activity as bundles of
practices and material arrangements that overlap and connect, also with the ‘practicearrangement bundles’ of other organisations (Schatzki 2005). The material arrangements
refer to ‘assemblages of material objects – persons, artifacts, organisms, and things’
(Schatzki 2006, p. 1864).
In this case, the challenge is partly to open up for or introduce a set of design and
innovation practices to organisational settings in which they have not existed before, or
where they only have existed to limited extents. A practice-oriented view highlights the
complexity of that (Kimbell 2012). To exemplify, practices relevant to service innovation
and technology implementation may for example include purchasing practices,
management practices, administrative practices, and care practices, as well as the
(bundles of) practices of other organisations and actors, such as governmental
organisations, industry organisations, private businesses, NGOs, and private citizens.
Each has its own characteristics and history or trajectory of development, and the different
practices relate in different ways. In addition to innovation tools, material ingredients may
include search engines, requirement specifications, and online databases for public
procurement. Practical skills and know-how regarding legal and ethical aspects, and how
to go about innovating, including who to involve at what point, may exist or be missing.
Finally, there are ingredients concerning image or symbolic meaning, as in what
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constructs such as ‘care’ and service quality entail in different practices. Practices of
service innovation and innovative procurement may not exist, be about to emerge or
already have some history.
The conventions practitioners work by, that are reproduced and changed in practice,
constrain and enable the opportunities for creating change. Different practices may both
interact and create stability or conflict with each other. The challenge becomes to
destabilise or disrupt something that exists, mediate conflicts, or introduce something new,
which in turn has to compete with or be integrated into pre-existing practices, guided by
other ideas about ‘what is not inappropriate’ (Warde 2005, p. 140; Julier 2007).

Service production as practice
Moving on to the point at which the output of design, in this case a service around home
medication, is tested or put into practice, practice theory highlights the innovating role of
citizens (Pantzar and Shove 2010). Innovation continues in practice, where they make the
integration of practice elements happen and therefore may be seen as co-innovators and
co-producers of service. Practice components such as technology are then only indirectly
important (Shove et al. 2007). The performance of medication management practices also
emerges from relations to and between other issues, such as the spatial features of
homes and the daily rhythm of other activity flows, as found by Palen and Aaløkke (2006).
Products such as medicine dispensers enter into an everyday life consisting of multiple
activities, each guided by different conventions regarding why and how to do what. Given
the goals to enhance the autonomy and well-being of individuals while increasing the
resource efficiency of services by means of welfare technology, this is highly important.
From a practice theory perspective, the effect of an intervention emerges at the level of
practice, with objects and practices co-evolving, and each practice performance resulting
in a new starting point for the next (Shove 2003; Shove et al. 2007).
Related to that, practice-oriented research on sustainable consumption criticises
technology-oriented strategies for ignoring what service standards are and what is taken
to be normal, and how that develops and varies across space and time (Shove 2003;
2010). By concentrating on making technologies such as washing machines and
televisions more efficient and getting them into the homes of consumers, service
expectations highly relevant to resulting resource use levels, for example for temperature
levels, display sizes and product lifetimes, are taken for granted, and how they develop
over time not questioned. When ignoring the social and situated character of consumption,
the characteristics and development of the practice and its position in everyday life, the
risk is for example that rebound effects may occur. In the context of sustainable
consumption, the rebound effect is defined as ‘a behavioral or other systemic response to
a measure taken to reduce environmental impacts that offsets the effect of the measure’
(Hertwich 2005, p. 86).
Against that background, and based on research introducing practice theory to design (e.g.
Shove et al. 2007), a branch of design for sustainability research argues that taking the
social practice as unit of analysis and intervention may help capture the systemic
dynamics of everyday consumption, and potentially open up for more radical innovation
and more substantial resource savings (Scott et al. 2012; Kuijer et al. 2013; Pettersen et
al. 2013). This is relevant also in the context of public healthcare services. It highlights the
importance of seeing the potential for technologies to contribute to savings as depending
on the local and continuously developing (bundles of) professional and residential
practices of which they are part, and to develop approaches acknowledging this.
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Discussion: Implications for (the governance of) service
innovation and production
Having introduced practice theory, also in the context of design activity and the use of
designs, this section moves on to discussing some implications. It still focuses on the
prospects for service innovation and welfare technology implementation in Norwegian
municipalities, with the aim of supporting safe and sustainable home medication.
The article argues that understanding the nature and detailed characteristics of practice is
a prerequisite for being able to transform it, and to foster change in desired directions. To
build such an understanding, practice theory provides structured guidance (Julier 2007).
Studies of the composition and performance of (bundles of) practices, their relation to
other (bundles of) practices, and their development over time may help identify what
enables and constrains change (e.g. Pettersen 2013). Taking the social practice as unit of
analysis means that ordinary everyday activity is placed at centre stage. Here, this is a
question about exploring how service innovation and service production actually is done,
with what, by whom, when, where and why, how it relates to other activities, and how it
has developed over time. It is a question about what shared conventions guide and are
reproduced in such activity, and how they change.
In addition to resulting in insights on what creates resistance and change, such studies
may help identify possible intervention points and directions to pursue, and inspire the
generation of ideas and concepts for gearing change in new directions (e.g. Pettersen
2013). Depending on the characteristics and development of the practice bundles,
different handles for supporting change may exist. Such opportunities may include
influencing the elements that the practices consist of, the relation between different
practices, the trajectories of practices and practitioners, and finally, the ‘circuits of
reproduction’ (Shove et al. 2012, p. 146). As argued in research on consumption, taking
the practice as unit of intervention might open up opportunities for more radical change
than what taking single products, users and the relations between them does. This is
highly relevant when faced with the need to cope with considerable demographic changes.
In addition to guiding descriptive (design) research, practice theory might form a starting
point for the assembly and development of tools and approaches for design and
governance (Shove et al. 2012; Kuijer et al. 2013).
With regards to the opportunities for creating change however, establishing innovation
and medication practices is not necessarily simply a question about developing and
promoting practice elements and recruiting the practitioners for it. While de-centring
designers and ‘users’, practice theory points to the role of other stakeholders, practical
knowledge and objects in design activity and activities involving designs (Kimbell 2012).
Many different actors are involved in innovating and co-creating service through their
practices, with their own service standards to adhere to. Designers as well as
municipalities are further part of the systems they try to change (Shove et al. 2012;
DiSalvo et al. 2013). Practices are seen as outcomes of processes over which no single
actor is in charge, and as always undergoing change (e.g. Shove et al. 2012). It is an
important point that the effects that interventions have are considered unpredictable.
Rather than trying to govern or design for some desired end state, this implies that the
challenge is to try to support processes of change in desirable directions.
Practice theory does, as pointed out by Kimbell (2012, p. 143), shed a sobering light on
the prospects for ‘exporting’ design into new domains separated from design culture, in
this case the prospects for introducing service innovation expertise into Norwegian
municipalities. It nuances the dominant policy request for ‘service innovation competence’
in Norwegian municipalities by highlighting the complexity of it. It suggests that to
understand the perceived lack of demand for welfare technology, and the opportunities for
managing it, a better understanding of the (potential) relation between such technologies
and the bundles of related professional and private practices may be needed. Such
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studies may in turn aid assessments of how the initiatives and approaches for innovation
and procurement promoted at a national level work in practice, and the findings inform
attempts at developing new or improved versions.
With regards to the efficiency of services, it is a relevant point that technology use and
resource consumption happens ‘within and for the sake of practices’, while wants and
‘needs’ emerge from them (Warde 2005, p. 145). When it comes to the faith in welfare
technology as means for making services more efficient, practice theory points to how the
role of objects is indirect (Shove et al. 2007). Medication practices are co-productions.
Their resulting resource use levels and outcomes are thus on-going accomplishments to
which many different actors, both human and non-human, contribute.

Conclusion
This paper has explored how to frame the potential role of public service innovation and
welfare technology in making them more efficient. More specifically, it has explored the
capability of practice theory to improve the understanding of what is to be changed. It
suggests that to understand how to support and govern change in service innovation and
production, as well as what constrains and enables it, it is necessary to look into the
detailed characteristics of the (bundles of) practices that are to be established, changed or
disrupted. What they are in the specific case of home medication, and what possible
directions for design and governance may be, are questions for future research to address.
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Abstract
This paper offers an account of how various teaching trajectories are being used to help
design students combine the knowledge and skills they learn in separate classes into an
interdisciplinary approach to contribute to creating solutions to complex real world problem
situations. More specifically, it deals with approaches to teaching and learning in the area
of designing accessible self-service including services, products and systems.
Self-service is fast becoming more ubiquitous in everyday life. However, many of the selfservices available through public use technology located in public spaces are often
inaccessible to older and disabled users. Classes in Design for All aim to teach future
generations of students not to unwittingly exclude certain classes of users from the
products, systems and services that they help to design. If Design for All solutions are to
really address the deeper problems inherent in the non-accessibility of services, rather
than just redesign certain aspects of self-service terminals, then a more holistic approach
is needed.
The richness of the problem area and its meaningfulness to our service based economy
offers a contemporary problem space where design students can bring to bear a range of
knowledge sets and approach overall service solutions.

Keywords
Inclusive Design Education, Service Design, Self-Service, Self-Service Terminals,
Interdisciplinarity

Introduction
Research as part of the eAccess network1 (Darzentas, Petrie and Power, 2013) has
shown that designers of self-service solutions are not well educated in understanding the
diverse needs of the general public. Nor are graduates of Design for All courses being
employed in design and manufacturing of self-service terminals (SSTs). Yet research and
development teams in the SST industry describe themselves as working for improving
overall usability and ‘customer experience’. At first glance, there appears to be no more
than superficial language use differences: the discourse of Design for All centres on
eAccess+ network (2010-2013) an EU funded project set up to look at eAccessibility in
the areas of web accessibility, interactive digital television and self- service terminals
www.eaccessplus.eu
1
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expressions of accessibility and usability, while Service Design refers to “ease of use”
“user acceptance” and of “providing access to services and supplying customer needs”
(Glusko, 2010). However, the different communities can take very different perspectives
on what these terms and expressions mean to them, amounting to speaking different
‘dialects’ and fostering different practices.
Such differences reinforce our general belief that students need to bring to bear on
modern day problems a variety of knowledge sets, and with them a range of
methodologies and tools, in order to be capable of tackling current and future problems in
an interdisciplinary way. The task for universities and design schools is that for their
graduating students to arrive at such a mature state, students need to build up knowledge
through their various design courses, but also undertake research in areas that are not
normally part of the design curriculum, such as business, management and marketing and
economics. Only in this way will graduate become comfortable in interdisciplinary settings,
able to understand the dialects spoken by different stakeholders. The debate around the
“T shaped designer” (Brown, 2008), - that is, the need to be generalists, but also capable
of being specialists- is a balance that is difficult to achieve, as has been noted by many
writing about design (Norman, 2010; Kolko, 2011). What is important for those in design
education, is to recognise that this balance is not just on the personal level of the
individual, but also on the institutional level, in terms of fostering interdisciplinary thinking
in students.
Interdisciplinarity has become highly valued by universities, research councils, business
and government, for whom complex problems - such as urban governance and
environmental management - require new combinations of qualitative and quantitative
methods, humanities, social and natural sciences, and exploitation of digital media and
visualisation tools. Indeed, recognising the value of design as a driver of innovation in
business, the EU set up a European Design Innovation Initiative in 2011 to investigate
what needs to be done to foster this approach. Their report, (European Design Leadership
Board, EDII, 2012), notes that within Design Research, there is already an increase in
interdisciplinarity: “designers working alongside scientists and social scientists, addressing
issues and complex problems such as digital economies, sustainability, democracy and
citizenship” (p.60). They continue, however, to report that although in Design Schools
there are strong links to business and industry, “…this activity often remains at the level of
a designed product or service concept.” (p.69). Elsewhere, work on facilitating
interdisciplinary teaching and research focuses on the institutionalisation of such teaching,
that is organising how instructors from different disciplines can work together (Oberg, G,
2009; Borrego & Newswander, 2010) and the need for and organisation of
interdisciplinary research (Sa, 2007, Feller, 2006, Harris & Karri 2008). In both situations
the main desired outcome from interdisciplinarity is more holistic solutions, and developing
synthetic understandings of complex problems (Spooner, 2004).
In the case of design schools, where curricula are already wide-ranging, we believe this
framing of interdisciplinarity should also be focused on the learners in terms of helping
them to combine different knowledge sets to encourage integrated “interdisciplinary
thinking” (Jantsch,2007). This paper will relate our experience of how we believe that such
thinking is being encouraged. We claim this because the teaching approaches being used
enable students to contribute to creating whole solutions that deal with as much as
possible of the problem space. Putting this in the example of SSTs, means going beyond
“fixing the usability” of the machine interface to studying the whole service delivery and
making suggestions for change. The main drive for holistic solutions is that of providing
services for all.
The paper is organised as follows. In the next section, the background to the problem of
inaccessibility of self-services is examined. Findings from the literature in terms of
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differences of perspectives from deployer and consumer viewpoints on self-services are
elaborated. Following this, we describe our approaches in students’ learning and project
activities. Finally, we reflect on our experiences and the contribution of the choice of
problem space to teaching Inclusive Design and fostering more interdisciplinary oriented
thinking in order to create more holistic and effective solutions to contemporary problem
spaces.

Background
Self-service based technology is becoming more and more ubiquitous in our everyday life.
The industry reports rising numbers of self-service kiosk deployments (Holman & Buzek,
2012; Datatrend Technologies, 2009). Increasingly, both as consumers and as citizens,
people are asked to interact with a wide range of self- service terminals (SSTs).
Consumers get cash from Automated Teller Machines (ATMs); buy public transport tickets
from self -service ticket dispensers; check-in for flights and luggage labels at airports kiosk
machines; check out their groceries at self- service supermarket checkouts. Citizens can
obtain a range of information based services and documentation via publicly located SSTs,
including government and public authority licenses and certificates.
However, for those who have a disability, be it a sensory, cognitive or mobility related,
using SSTs may be difficult or even impossible. For instance, for wheelchair users, getting
close enough to the controls of a SST may be impossible. The most common reasons for
this is because either because the wheelchair cannot be positioned close enough for the
user to reach over to interact with the interface components, or because the interface
components have been designed for people to stand in front of them, and the interface
components are therefore sited too high for a person sitting in a wheelchair (see Figure 1).

Figure 1: Difficulties to reach, difficulties to approach: Source Australian Human Rights
and Equal Opportunities Commission, 2009
For those with vision impairments, the print on the screen or the buttons may be too small
or not have sufficient contrast. In addition, some people need longer to make some
decisions; people may hesitate because of unfamiliarity with the language or the type of
service, for example, buying a train ticket at a machine in a foreign country. Very often,
SST applications are programmed inflexibly to time out, without offering the choice of
having extra time. These can be a problem for older people who often do need more time
to make the decisions asked of them by SSTs. Even newer, and more intuitive
technologies, such as touch screens can be problematic for those who cannot reach them;
or those who have hand tremors; and impossible for people who are blind.
Extrapolating from statistics of numbers of elderly and disabled people, this demographic
may count for up to as much as 20% of the user population. This represents a
considerable number of people who are being designed out. Moreover, it does not include
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people who are ‘temporarily disabled’ from accidents and injury, while situations may also
handicap: for instance, bright sunshine may make it impossible to see an SST screen (see
Figure 2).

:
Figure 2: Difficulty reading the screen in conditions of bright sunlight: Source: Nasia
Chroni, 2011.
Finally, we should not forget the numbers of economic migrants, for whom language
literacy or access to technology, e.g. personal possession of smart phones, or access to
internet may represent impassable obstacles. Being able to understand the language of
the country that you are living in and being able to communicate verbally, does not imply
that one can read and understand what is written on the screen of a self-service terminal.
Figures from Eurostat for 2011 are shown in Figure 3 below.

Figure 3: Migrants per 1000 inhabitants, 2011. Source: Eurostat, available at
http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/Migration_and_migrant_po
pulation_statistics
If self- service technologies present such difficulties to use, then why are they so
ubiquitous in the developed world? Part of the response is that it is now commonly
accepted that we live not only in an Information Age, but also we operate within a service
based economy, that is replacing the manufacturing based economy of the previous
century (Chesbrough & Spohrer, 2006). According to Bitner (2006), one of the pressing
current challenges for business and management research in service based economy, is
that of ‘services infused with technology’, and offered via self-services. She notes that
more research is needed into the questions of how firms should plan, implement and
measure the impact of technology on service encounters, and what makes customers
adopt or reject self-service technologies.
The most commonly accepted definition of what constitutes self-service enabled by
technology is that people themselves perform tasks using technologies without direct

1506

personal assistance (Meuter et al, 2000, Glusko, 2006). Another way of describing the
move from interpersonal service encounters, where a member of service personnel
mediates the delivery of the service, is that from “high touch-low tech” to “high tech-low
touch” (Meuter et al, 2006). Self-service technologies, or technology based self–service
design (TBSSs) refers to the fact that self-service can be delivered in a variety of ways.
Online banking services may delivered via SSTs placed in public spaces; via websites
using a PC in private space or via internet based applications accessed by personal
mobile devices. In our teaching on with inclusive design, we focused firstly on self-service
delivered via self-service terminals (SSTs), which we discuss next.

Self-Service Terminals
As a paradigm, self-service kiosks or terminals (SSTs) are not new. There have been
several types of self-service terminal around for some time. Vending machines selling
mainly snacks and drinks have been around since the 19th century, while the first cash
dispensers or Automated Teller Machines (ATMs) have been with us since the 1950s.
ATMS in particular represent considerable investment in research and development for
the finance sector. The ATM industry has been called to address the accessibility issues
and has been most active in this area, in part because of regulatory pressure. Recent
amendments to the regulations governing the Americans with Disabilities Act (ADA), set
forth several new accessibility requirements that became effective in March 2012. Among
other things, the new regulations require that all ATMs be equipped with voice guidance
and raised key surfaces to assist visually impaired consumers. However, despite these
new regulations, the Wall Street Journal reported on March 7, 2012 (Sidel, 2012) that at
least 50% of the ATMs in the US remained inaccessible to the visually impaired. Some of
these new regulations are expected to be applied to SSTs used in other services, such as
flight check-in.
Collectively, the machines involved in self-service delivery can offer many benefits for
both customers and deployers of self-service solutions.
Among the benefits claimed by deployers of self-service are those of maintaining high
levels of service but with reduced staffing costs. Valuable and expensive staff is freed up
from routine jobs that SSTs do well like dispensing tickets. The use of self-service
solutions and SSTs is perceived as a ‘modern’ approach, which is good for the image of
deployers. Increasingly, the SSTs allow for new services to be bundled in; such as
offering travel information to train ticket buyers, or discount promotions to supermarket
shoppers. Many deployers also find the design of kiosks offer ways to advertise to
customers: many modern designs are surmounted by with large displays (often digital
screens), that are used to ‘push’ advertisements out to queuing customers.
For the consumers of self service offerings, the most often cited benefit is 24/7
convenience, faster or less queuing and more control, although this last is debatable.
Other more subtle benefits emerge. Mostly young people under the age of 35 interviewed
claimed they preferred the non-personal interaction with machines, rather than dealing
with “judgmental” employees for services such as train tickets, (Meuter, 2000).
New types of self-service are constantly being introduced and spreading to new
application areas and the claims are that these offer improvement over human mediated
services. For example, in casual dining establishments, diners can order via interactive
surfaces (tabletops or menus); this is seen as especially useful in lunchtime restaurants
for workers, where people want to eat, but not queue to order at a fast food outlet, or wait
for a waiter to take orders in a traditional restaurant setting (Ziosk, 2013). In hospitals,
patients and caregivers can book themselves in for emergency services. This helps with
triage; gives patients, caregivers and staff a common understanding of where they are in
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the system, and frees up nursing and administrative staff from burdensome admission
procedures by sharing the load (Slawsky, 2013).
Some of these types of service delivery are still in their trial stages.Yet many of the
characteristics of the deployment of self-service terminals remain fairly consistent: they
are designed for positioning in public areas; most are designed for ‘walk up and use” with
a minimum of instruction and learning, and most are used for executing for rapid
transactions.

Consumer concerns and accessibility worries for the future
Despite the advantages to consumers noted above, consumers are not always happy with
SSTs. When there is a choice then many customers will ignore the self-service option
(Wang, et al. 2012). However, this choice is disappearing: there is an increase in the
number and frequency of unattended machines and services unmediated by humans. For
instance, many railway stations may be unmanned, and tickets and information only
available from machines. What this means is that there are occasions when there is no
other way to get the service except via the SSTs.
More worryingly, if the machine is not accessible (for instance, because of its design or
where it has been placed), usable (perhaps because it is out of order) or understandable
(maybe the language is unknown, or the type of service is not clear), then the service is
unavailable. Worse than this, in some documented cases2, such as air flight check-in and
banking services, when there is a human mediated service in addition to the self service
offering, the public has to pay extra to use it.
Another trend in self-service terminals is that self-service is moving from public use SSTs,
to applications on our personal internet enabled devices. That is, it is possible to make our
own personal devices act as our kiosks. Self-service scenarios are already emerging
where consumers can walk through a shopping mall and buy goods and services that
announce themselves to their devices (e.g. a smart phone or tablet) and pay for them
online. There are no cashiers to deal with, just devices and applications (Tuttle, 2013).
The question that must be asked is what happens to those who do not own devices or
know how to operate these applications. These could be people on low incomes, or
people who have not adopted this kind of technology. While service providers will
probably continue to provide traditional services, they already offer incentives and
promotions to those who use these new services, in an effort to obtain, as is natural, a
return on their investment. This leads to favouring the ‘haves’ and discriminating against
the ‘have-nots’ and violating the first principle of Design for All/Universal Design which
states “Equitable Use for All” (The Center for Universal Design, 1997).

Manufacturer concerns
Designers who work for and with manufacturers of SSTs are not very aware of the need
for Design for All. Field research (Darzentas et al., 2013) carried out by the eAccess+
network at a series of self-service kiosk industrial trade fairs, revealed, that with very few
exceptions, manufacturers had little understanding of what was needed. There is some
awareness of regulatory approaches, such as those specified by laws against
discrimination. These tend to deal with matters of reach, screen height, and space and
approach for wheelchairs. Beyond this ‘physical ergonomic’ type of accessibility
requirement, there is little understanding regarding the need for information to be
For example this from Ryanair: All passengers are required to check in online and print
their own boarding pass. Passengers arriving at the airport without a pre-printed online
check-in will have to pay €70/£70 as of May 2013 https://en.wikipedia.org/wiki/Ryanair
2
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accessible. That is, awareness that the information on screens and buttons should follow
interface accessibility guidelines. Nor is there awareness about other interaction
guidelines, such as ‘tolerance for errors’; ‘or intuitiveness and simplicity’ of the interaction
style, or ‘perceptible information’ in the sense of extra modalities (for example, audible
beeps).
Current practice is that manufacturers rely on their designers to produce computer aided
(CAD) models of what is needed for adjusting existing designs to regulatory requirements
such as statutory screen height and then work from them. User testing with the designs is
not common practice. Finally, manufacturers report that they are not often asked for
“accessibility features” and place the responsibility with the deployers of services.

Student learning and project activities in Self-Services
Design
From within the perspective of inclusive design education, the subject of self-services can
be viewed as a problematic area that yields interesting challenges for student learning and
project activities. Furthermore, binging the ‘philosophy’ of Design for All (Darzentas &
Darzentas, 2012) into self-service design has been recommended to help this situation
both by industry (Rogers, J.; Birnie, S.; Pengelly, J. & Adams, R., 2006) and by those
investigating on behalf of policy makers (Petrie & Darzentas, 2011). Meanwhile, Castro et
al, (2010) in a policy think tank and recommendation document, call for the setting up of
academic research centres to work on accessible self- service design.
This area proved so rich a source of contemporary subjects of concern that it offered itself
with interesting challenges for project work in other courses. The courses that were
involved, besides Design for All (Inclusive Design), were Ergonomics; Information Design;
and Systems Thinking. In addition, our students met and worked with students from other
Universities during an Erasmus sponsored “Intensive Program” (IP) of two weeks duration
on Sustainable and Service Design.
It should be remarked that there was no one complete brief on self-service carried on
throughout these various courses as one overall project. Such an approach is sometimes
taken in other design schools. While there are merits to this approach, our intention was to
use the area of self-service in such a way that it became a familiar reference point for
students as they encounter it again, for their new design learning. This meant that other
problematic areas were often used, but when appropriate, exercises and project work
drew upon this area so that students themselves could start to feel their way in bringing in
their knowledge sets to bear in a more integrated or interdisciplinary way.
The next paragraphs briefly describe the kinds of learning and activities undertaken by the
students in different classes. They are not intended to be exhaustive accounts, but to give
the flavor of how one contemporary “problematique” can be used to raise concerns and
draw in student learning from different perspectives.

Design for All
Design for All is a course offered at our University to introduce students in the Human
Interaction Design direction to expand their designs from “the user” to “users” of all types.
The curriculum followed by this course is aligned with the European curricula
recommendations set up by the IDCnet project3 and continued by the DfA@einclusion4
project and well as taking note of teaching styles practiced by other institutions (Dong,
3

IDCnet Project (Inclusive Design Curricula network project)
http://www.idcnet.info/index.html
4
DfA@eInclusion project http://www.dfaei.org/
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2010). The organization of class is described in more detail in (Darzentas & Darzentas,
2012). For student project work in this class, we have chosen various aspects of selfservice terminals (SSTs) as the entry point for students into this problem space of self
service offerings. This is because above all, these machines are nearly always intended
for use for the general public, they are nearly always situated in public spaces, but they
are very often not accessible to all would-be users. Students are encouraged to look
beyond the delivery touchpoint of the service, -the SSTs- to the whole service encounter,
to present both suggestions for micro improvements to service delivery, as well as
suggestions for macro improvements to the service as a whole.
More specifically, in this course, as part of the project work, students are asked to study
existing self-service systems and evaluate them for accessibility, using traditional field
studies for collecting data (e.g. by observing users on site, by interviewing them, etc.).
Further to their analysis of problems found, they were asked to “diagnose” designs that
posed accessibility problems, and to propose improvements and changes.
These proposals range from ‘minor’ to ‘major’ changes. Minor changes might be to
suggest relocation for the SSTs to a more physically accessible area or the incorporation
of a shelf or a grab rail for users who have difficulties with the things they are holding or
who may be unsteady on their feet. Examples of more major changes included
incorporating audio instructions for users with vision impairment or for those people who
prefer to have reinforcement with another modality. In this way, students are led to
question ‘standard’ components such as touch screens and to appreciate that the
Universal Design principle of’ Flexibility in Use’ (The Center for Universal Design, 1997)
may be used here to guide designs which offer users more than one way to interact, e.g.
touch and sound.
More deeply seated ‘systemic’ prposals question whether the self-service cannot be
offered in another way, for instance by minimizing contact of the user with a SST, as in
using contactless cards or devices, and transactions that require a single swiping motion
rather than complicated input interacting with an interface of buttons, screens, slots and
even twisting large knobs (see Figure 4). They are required to consider whether their
designs are workable only with simple transactions, like deducting the price of a ticket
from an electronic card (as in the London Transport’s Oyster Card system) and whether
they are plausible for more complicated scenarios, where the customer needs to
‘negotiate’ with the SST, such as getting information about pricing or wayfinding.
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Figure 4: Interface components that may present difficulties in use: The knob in question
is situated under the lower right hand corner of the screen. Source:
http://stibmaitri.voila.net/index_en.html
The students often come up with many innovative ideas. One of these, using air flows
generated by the machinery to be directed to slots that are to be used next in the
interaction process, has been taken up by industry. This was inspired after viewing a
video of a blind user5, trying to plug in his headphones to an ATM to avail himself of
spoken instructions, and struggling to find the socket. The airflow was conceived as a
haptic clue for users without vision, but also as a useful feature for all users unsure of
which slot in the range of slots on an ATM (card reader slot, receipt dispenser slot, cash
delivery slot, barcode reader slot, etc.) is the next to become active in the process.

Ergonomics and Human Factors
As part of the exercises carried out in this class, anthropometric data sets and other
ergonomic and human factors recommendations regarding working conditions in terms of
lighting, noise and temperature levels are applied to SSTs. Students evaluated height and
reach parameters; they studied the locations of specific SSTs and made
recommendations for improvement. Suggestions included facilitating better line of sight to
machine: avoiding locations where conditions may impair users such as those that are
noisy, cold, in bright sunlight, etc. Other exercises asked students to devise laboratory
controlled testing situations for use with test users to collect data on observed interaction.

Tommy Edison (2011 uploaded) How Blind People use the ATM, Tommy Edison
Experience http://www.youtube.com/watch?v=Jzah0A6IC5o
5
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Information Design
Information Design deals with making data and information understandable by humans.
Several more formal definitions are available. According to the International Institute for
Information Design (IIID)6, it is “research and practice in optimizing information and
information systems for knowledge transfer in everyday life, business, education and
science,” and Jacobson (2000, p5) notes that the key feature of information design is that
it is to do with meaning, rather than with materials. It is essentially to do with sensemaking, and with how to present data and information in ways that people can easily
understand and use.
Some of the exercises in this class took the students back to SSTs and in particular the
design of instructions on how to use the SST. Evidence showed that instructions supplied
by the manufacturer were often supplemented by the deployer of the SSTs, in the form of
extra instructions taped to the machine or some nearby surface. In addition, the
information that people have to interact with while they are actually using the machine,
that is displayed on screens, on button labels, etc., is often at odds with what they expect
and leaves them confused and frustrated. Sample screen shots were analysed and
redesigns made. However, students were encouraged not to just remain at the level of
redesign of instructional text, but to question the whole process, looking from redesigning
problematic screens to looking for simpler and more intuitive ways to present instructional
information to users.
Tangential to the direct work on SSTs, was the brief for one of the small projects. The
problem to be tackled was that noted by researchers (Choi et al, 2006; Law et al., 2007)
that guidelines for designers of Design for All (or Universal Design) were often not well
designed. Students made infographics that took a set of Design for All recommendations
for designing accessible SSTs that was 76 pages long and turned into interesting and
engaging “one pagers”. These infographics have been evaluated highly by judges from
outside the department comprising designers as well as interested parties from the SST
industry. The important point was that students made strategic choices about what
information should be included on the infographic, and how other information could be left
to ‘sink’ into the background. An example is below: see Figure 5.

6

International Institute for Information Design IIID http://www.iiid.net/.
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Figure 5: Guidelines at a glance. Infographic for the accessible design of SSTs (work
of student Katerina Karagianni)

Systems Thinking
Finally, students have been exposed to Systems Thinking very early on in our design
school. They meet it in the first semester of their first year, and then again in the second
semester of the second year, where they learn about it in detail. By the time students
reach the Ergonomics and Human Factors, Design for All and Information Design courses
that are run in the respectively in the second semester of the third year, the first and
second semester of the fourth year, they are normally well versed in theory,
knowledgeable about examples they have been taught, but with a modicum of exposure
to real-life problems.
We begin by positing that a perfectly designed accessible SST may still deliver an
inaccessible service. A systems thinking approach to the whole problem space of self
service is one which can highlight the interactions within the systems concerned, identify
the relevant subsystems and create ‘root definitions’ to help to guide interventions that will
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be more effective and far ranging than simply dealing with one type of service delivery
mechanism. A more complete description of systems thinking applied to this area is
available in (Darzentas & Darzentas, 2013).

Erasmus Intensive Programme on sustainable and service design
One of the ways we have been able to gauge whether this approach to fostering
interdisciplinarity is being cultivated by our students is in an intensive programme that
runs for two weeks with students from three or four other universities. The complete
programme is described in (Bofylatos et al., 2013)
For our students, this is their first exposure to classes on service design (Maglio et al,
2006, Spohrer et al, 2007) and to sustainable design. The point of the programme is for
students to undertake interdisciplinary work and combine these emerging fields and apply
them to real world projects that involve issues of service and sustainability.
One of the interesting themes to appear was the need of facilitating the customer-service
provider collaboration. This is in line with academic and commercial literature on service
design (Vargo et al. 2008). These show that there is emerging practice in self-service
design of co-designing the experience. In this view, users are viewed as collaborators who
undertake willingly to enter into transactions with the service via whatever delivery method.
This means fostering an atmosphere of cooperation where users are not passive
consumers of services, but active participants in acquiring the goods or services they
require. Thus the problem is not just one of good or accessible design, but also requires
helping customers engage in the collaboration.

Discussion
As is well understood in pedagogical theory and praxis, understanding is significantly
supported when illustrated with good examples. The example of self service is sufficiently
rich and familiar, while being the subject of intense activity that is both practical and
academic, to offer a good grounding for, on the one hand, theories, approaches and
methodologies and on the other, for practice based activities and project work.
At the same time, within this context of self service, stretching the design ‘brief’ of selfservice design to include the needs of elderly and disabled users, or even the needs of
users in handicapping contexts, such as noisy backgrounds, or difficulties with ambient
lighting, has shown benefits. We have found this assists students in thinking about
solutions that go further and cover needs that people may not even realise they have. It
leads students to go beyond the self-service terminal itself, and to examine the service
offered so as to be more innovative and creative in their approaches to dealing with the
problem space.
Our experiences have led us to believe that our students can be usefully trained in this
way to break out of disciplinary boundaries and attempt more holistic solutions. These
may prove in the long term more efficient than a concentrating on one aspect of the
overall problem. Of course, as good interdisciplinary collaborators they should be capable
of offering assistance with those individual aspects, but this should be with the
understanding that ‘fixing’ these only offers partial solutions to the overall problem space.
In terms of SSTs, such an outlook could help designers to guard against costly machine
refits that may not be worth the effort and guides designers to look for other types of
solutions. Ideally, such designers will be able to help to achieve both the goals of Design
for All and consumers as well as those of the business, by aligning those goals so as to
be mutually understandable, and as far as possible mutually beneficial, rather than
conflicting.
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It goes without saying that working with other disciplines in real life project is also a
necessary part of this process. Hence our students are required to undertake internships
in the final years of their degree courses, when they have finished the majority of courses.
However, we believe that working throughout their courses with some common exemplars
may prove very useful. We offer our experiences in the spirit of looking for ways to foster
the necessary abilities to work in interdisciplinary settings that will be required of design
graduates working on inclusive designs in the future.
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Adapting Data Collection Methods for Different
Participants of the User Study: to Improve the Empathic
Understanding between Designers and Users
Shu Yuan, Tongji University
Hua Dong, Tongji University

Abstract
Design probes were developed to help collect user data before a co-design workshop,
with the aim to create an effective dialogue between the users and the designers, and to
help designers quickly build empathic understanding. The trial probes were developed
and handed out to four users: a chef with poliomyelitis, a 74-year-old university lecturer,
and two much younger ladies who had hearing impairments. Early feedback was received
from the users and used to adapt the data collection methods for each user. The rich data
collected from the diverse means proved effective in facilitating the subsequent co-design
workshop. Based on the reflections of the study, suggestions were proposed for adapting
data collection methods for different participants of the study.

Keywords
Collecting user data; Probes; Empathic understanding; Co-design

Introduction
Personal interaction with people is the best way of getting contact and building up an
empathic understanding (Mattelmäki, 2006, p35). However, for professional designers, it
is not always practical to make a lot of personal contacts with users. Probes are effective
in building empathy between the designers and the participants of the study. Empathy has
two directions: towards the participants of the study to create a respectful dialogue and
towards the designer to support empathic understanding (Mattelmäki, 2003, p147).
In 2012, we organized a co-design workshop at Tongji University, Shanghai, and found
that collaboration between professional designers and the participants of the study
(referred to as “users”) was not a natural process for either side (Author, 2013). On the
one hand, it was a challenge for designers to empathize with users. On the other hand, it
was not easy for users to explicitly express their feelings and thinking during the co-design
process. In preparation for the second co-design workshop in 2013, we adopted probes
as an initial method, with the following purposes:
•
•

To gain empathic understanding of users’ personalities, their living environments,
experiences, personal values and expectations
To collect data for the co-design workshop

Probes
Probes are a collection of assignments through which or inspired by which the users can
record their experiences as well as express their thoughts and ideas (Mattelmäki, 2006,
p40). As an approach of user-centered design for understanding human phenomena and
exploring design opportunities, probes have three features. Firstly, probes are based on
user participation by means of self-documentation. Secondly, probes look at the user’s
personal context and perceptions. Thirdly, probes have an exploratory character
(Mattelmäki, 2006, p40). The three benefits of probes are: through self-documentation,
users have topics to explain to designers. Then a conversation begins. Through the data
collected from probes, designers can understand the real situation about users’ saying
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and then empathize with them. Probes explore new opportunities rather than solve
problems that are known already (Mattelmäki, 2006, p40). This will help tackle “wicked”
problems (Rittel & Webber, 1984), as users often cannot clearly explain what problems
they have.
It was hoped that the collection of rich data through probes would assist the users to
explain their ideas and create a dialogue with the designers at the co-design workshop, as
well as to help designers to build up an empathic understanding of the users.

The Study
Participants
Four persons were involved in the study. Two (User 1 and User 2) had participated in the
co-design workshop 2012, and the other two were new recruits. User 1 is a retired chef
with poliomyelitis. User 2 is a 74-year-old lady who used to be a university lecturer. Users
3 and 4 are two active ladies (aged between 25-30) with hearing loss. They communicate
with the help of hearing aids. The two ladies are very good friends and are both interested
in hip-hop dancing. The participants were selected because of their diverse range of
abilities and backgrounds, as well as their willingness of participation and availability
during the period of the study.
The phases of data collection
At the beginning of the study, the researchers were uncertain whether the probes would
result in a haul of material once they have been sent (Mattelmäki, 2006, p85). DeLongis’
advice is to minimize the uncertainty by contacting the users and asking about the latest
news at the documentation stage in order to maintain their motivation (Mattelmäki, 2006,
p85). A trial probe was developed at the early stage, including a diary style booklet, a film
camera, stationery (pens and tape for recording and sticking together information
collected) and a “How to use” instruction (Figure 1). The participants were contacted to
give feedback to the trial probes two weeks after they had received the probe pack. Based
on each user’s feedback, changes were made to make the probe fit the user’s preferred
ways of recording their lives.

Figure 1: The trial probe pack
Users were asked to take a photo when they were impressed or inspired by something
and wanted to tell others what he/she had seen. In the data collection phase, the camera
was a key element. One purpose of the photographic tasks was to give the user
something to think about, either experiences of the day, or ideas for the future (Mattelmäki,
2006, p85). These perceptions and reflections of their daily life collected conversation
topics, which could remind the users when co-designing with the designers. Another
reason of using a camera was that visual materials facilitate information exchange during
their communication/dialogue with the designers, which would enhance empathic
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understanding. The suggestion of Delongis (1992) was followed to adapt data collection
methods according to different users’ preferences. The data collection means with
different users are shown in Figure 2.

Trial

Data Collection

Outcomes

Figure 2: The phases of user data collection (R: researchers U: users D: designers)
User 1
In the trial, User 1(referred to as U1 in figure 2) was asked to record his daily cooking
process by the camera and take notes in the diary book. When User 1 was visited after
two weeks, he said, “I didn’t write anything in the diary book. It’s too hard for me to write
diary as I seldom write in my daily life now. I prefer operation [cooking]. However when I’m
cooking, it’s not convenient for me to take photos of myself.”
User 1’s reflections on trial probes showed that he was not interested in recording his life
as he considered it as too much workload. He was not used to the academic way such as
taking notes. He even made fun of himself by saying that he was “illiterate”. He asked the
researcher (first author) to help record his cooking process. So the researcher shot the
whole cooking process when U1 cooked a formal, traditional Chinese meal at home for his
family. Still photos were also taken at the same time. Figure 3, a screenshot from the
video recording, shows that U1 was a very experienced cook. He was full of confidence
when doing the things he was familiar with. It proved that it was more comfortable for U1
to collect data by his preferred way
operation instead of taking notes or photos.

Figure 3: Screenshots from U1’s cooking recording
The researcher classified all the video and photo data under U1’s instructions. Video clips
and photos were presented at the co-design workshop. As operation was a better
communication means for U1, in the co-design workshop, a cooking session was
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arranged for U1 in his dialogue with the designers. It was hoped that the live operation
would help the designers understand U1’s experiences and his working environment.
User 2
User 2 (referred to as U2 in Figure 2) received a probe pack with a relatively broad
briefing. During the first two weeks, U2 shot less than 10 photos, but every photo
described a story in her life. Unfortunately, with the film camera, it was impossible to
review the photos when U2 was explaining the stories. U2 also took notes in her own
booklet as she was used to draft lecture notes before a formal copy. Interests and passion
were apparent in U2’s conversation with the researcher, which suggested that the trial
probe worked for her.
The researcher encouraged U2 to continue recording scenarios that were meaningful to
her. However, one more week later when U2 was visited again, there was little further
progress. U2 explained, “Once I had some reflections either from my own life or
something I saw from others, I would take a photo. But everyday was the same for me,
nothing special happened.” Her motivation for recording and taking photos hence
decreased. From the conversation with her, it was found that the focus of her life at the
time was taking care of her husband, who had been recently diagnosed cancer and
stayed in hospital for many months. So U2 was encouraged to take photos around “taking
care of her husband” and focus on the “hospital”, for example, the facilities in the hospital.
U2 also said that she was afraid of wasting the film, so before she took a photo she had to
consider whether it was worth shooting. This might be another reason for the small
number of photos she took. So a digital camera was given to her to replace the film
camera after three weeks of trial.
Once a new direction was given, U2 had the motivation again, and took a lot of photos.
Figure 4 shows a bag U2 shot which was used to deliver meals to her husband. There are
two bags together; inside is a bag made of hard plastic and outside is a reusable cloth bag.
As U2 explained, the inner plastic bag was used to ensure stability of the lunch box, but its
handle was too short to put on the shoulder for carrying, so the cloth bag with long straps
was wrapped outside to perform this function. U2 actually “invented” this meal bag
specially for hospital meal delivery.

Figure 4. The lunch bag
U2 regarded the probe task as a variation of her monotonous life – it let her do something
more interesting than just taking care of a patient. Additionally, her higher education
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background made it easy for her to discuss and explain things. In the data collection
phase, more than 80 photos were chosen (of which 50 were taken by U2) and they were
classified into two main parts: one about U2’s daily routine, personalities and personal
value; the other part was around hospital issues. The first part was presented in a set of
cards (see Figure 5), with photos and quotes from U2. The hospital photos were added
texts to aid understanding.

Figure 5: Some cards showing U2’s daily routine, personalities and personal value
Users 3 and 4
The trial probes were not fully embraced by Users 3 and 4 (referred to as U3 in Figure 2).
Although they wrote daily routines in the diary book, there was little reflection. They were
more used to jot down things in blogs and record interesting occasions on their daily lives
via Wechat, an instant messaging and sharing application for smartphones they use.
The communication between the researchers and U3 were easy as they were of a similar
age, and the two users had decent language skills despite the fact that they had hearing
impairments. User 4 had training in art and design, and they were proactive in suggesting
topics for the co-design workshop. Although they did not make much use of the probe
pack for collecting information, they provided rich data through alternative means that they
were familiar with and were comfortable to use.

Evaluation
The data collected through the probe study and other means (e.g. in the case of U1 and
U3) were presented at the 2nd co-design workshop on the 20th October 2013, in the format
of photos, cards with notes, and short videos. The four users were present when
designers reviewed these data (Figure 6) and helped explain the data and answer
inquires from the designers. Based on these data and user input, design opportunities
were identified and solutions co-developed. The user data collected from the probe study
proved very useful in helping facilitate conversations and empathy building at the codesign workshop.
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Figure 6: Photo reviewing at the co-design workshop
The effectiveness of the user data and the co-design process was further evaluated
through questionnaires to the designers and the users after the co-design workshop. For
designers, all of them thought the photos, videos were really helpful for understanding the
users. For users, all of them thought that designers were able to think from their
perspectives for problem-identification and solution-development. Compared with the first
co-design workshop 2012, the 2013 workshop was more successful in terms of userdesigner interaction, thanks to the data collected from the pre-workshop probe study.
Ample photos and videos collected from the probe study had supplied sufficient
conversation topics for the users and designers during the co-design workshop, and
natural interactions between the designers and the users were observed after their
conversations over reviewing the photos, cards, and videos.

Discussion
Probes were adopted as a user data collection method in this study, and the key insight
was that data collection methods should be adapted for different participants of the user
study.
For User 1, writing seemed to be a difficult task. Different methods such as video
recording by another person proved more suitable and effective. However, as users’
perceptions often differ from researchers and designers, it is better to encourage users to
get used to recording their lives by photographs. User 2 initially said that there was no
special thing in her life and every day was the same to her (i.e. “not too much worth
recording”). It proved hard for an older user to be motivated to use a camera to record
their lives. She considered taking photos as a task. On the contrary, Users 3 and 4 had
been taking photos using smart phones all the time and they regarded taking photos as a
natural part of their lives.
For younger users, modern communication approaches such as Wechat and microblog
seemed to be better and faster means to get an insight into their lifestyles. For older users,
ethnographic studies need to be conducted in order to understand users and build good
relationships with them. When they started to lose motivation, directions should be given
to help them focus.
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Although disposable cameras (with film) are often used in design probes, our study
suggests that digital cameras are more effective as the user will be less concerned when
taking photos and the photos can be easily reviewed while discussing them.
Finally, it is important to visit the users regularly to maintain his/her motivation and spot
any potential problems and adapt the method accordingly.

Conclusions
In the book Design Probes, Mattelmäki has clearly and precisely explained how probes
could be used for data collection. In a practical study, the design probes were applied in
collecting user data. This paper recorded the whole application process step by step. It
was proved that design probes could help gain rich data for an in-depth study. However,
the application process was time-consuming. This method is better suit for small sample
size.
This study explored design probes as a method for collecting user data for facilitating codesign in terms of creating a dialogue and building empathic understanding. The trial
probe packs were sent to four users and each responded differently. Through early user
feedback, the user data collection methods were adapted timely to suit each type of users,
and rich data were collected from each user, which proved effective in facilitating
interactions between the designers and the users in the subsequent co-design workshop.
During the data collection process, different user preferences were observed, especially
between the younger and older users. Younger users tend to use their familiar means to
record their lives; while older users need motivation and reminders for utilizing cameras to
record their lives. To make design probes more effective, user preferences need to be
investigated and flexible data collection methods should be adopted. Although it can be
time consuming for collecting such rich user data, they proved extremely effective in
contextualizing the conversation between the users and the designers, and had the
potential to enhance the quality of co-designing.
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Abstract
In this paper we describe a research study aiming to support designers in building
empathy with Parkinson end-users through the introduction in the design process of a
hand shaking wearable device with simulates Parkinson hand tremor. We describe the
experience that designers gained by wearing the hand shaking device and the insights
that they expressed towards the improvement of a specific product they tested the
shaking device with, such as the gas hob. We then focus on a parallel user research with
people with Parkinson's disease that was conducted in the same period in order to
observe how actual users suffering from hand tremor interact with the gas hobs and the
kitchen environment; which constrains they experience; which concerns they express, and
eventually which design opportunities raise from the learnings gained by meeting the
users.
Our conclusion is that the hand tremor simulating device represents and innovative tool
which temporarily can convey designers some physical effects caused by Parkinson’s
disease where no other ways are possible nowadays, but the greater understanding of the
end-users, and hopefully an empathic connection, can be reached when the simulated
physical impairment is informed by close observation and active engagement with actual
users.

Keywords
Empathy; User research; Simulation; Haptic interface; Parkinson.

The search for experiencing the physical impairments of
another person
Recently design research has been focusing on building an empathic connection with
end-users through different design ethnographic techniques. What still challenges
researchers and design practitioners though is how to get the physical experience of the
people they are designing for, especially when those people have some kind of body
limitations due to an illness or simply to ageing.
One of the most inspiring designer who tried at first to experience the physical impairment
of another group of users, such as the elderly, has been Patricia Moore. She was a
designer for the design firm Raimond Loewy who couldn’t bear the fact that her
colleagues designers were not considering the elderly and their physical limitations when
designing new products. At the beginning of the ’80 she dressed up and made up as an
elderly, wore uncomfortable shoes which forced her using a walking stick, plugged her
ears and used glasses to blur her vision, put bandages on her chests forcing her to fold
her body while walking and started to visited several American cities as an elderly lady
(see Fig 1).
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She tried to experience the world with the body of an 80 years old lady thanks to her
camouflage and body prosthetics and managed to gain meaningful insights on what being
an elder can mean.

Figure 1: Patricia Moore experimenting the world as an elderly lady, beginning of the ‘80s.
Patricia Moore was the author of several designs of objects which are also usable by
elderly people and became one of the initiator on Universal Design and the pioneer of the
search for empathy with end-users.
Cardoso and Clarkson (2012) recently proposed a methodology for inducing on designers
empathy with disabled end-users. The basic concept consists in using a set of devices
worn by designers, called “capability-loss simulators”, that constraint the motor and/or
perceptual capabilities of the healthy user (i.e. the designer) to induce the sensation of
end-users disabilities.
An analogous approach has been assumed by several car manufacturers and, lately, at
MIT with the AGNES project (Age Gain Now Empathy System) aiming at the development
of an ageing suit able to induce both motor and visual impairments (MIT Age Lab, n.d.).
Such systems are able to induce several visual/motor disabilities that are associated with
ageing. However, due to their passive nature, they lack of flexibility and require a long
time to be dressed, set up and tuned. Recently, the research community has started to
investigate new computer based programmable Human Computer Interaction (HCI)
systems that are able to simulate different types of disabilities. The aim is to deploy a
flexible system that allows to simulate several types of disabilities with different degrees of
severity that can be easily set by programming. One of such systems has been studied for
visual impairments in the field of word processors and web-design software (Oikonomou,
Votis, Tzovaras, & Korn, 2009; Strobbe et al., 2012). Moreover, a tool for the design of
accessible graphical user interfaces based on EmD principles has been developed by
Breiner et al. (Breiner, Wüchner, & Brunnlieb, 2011).
The difference between the previous attempt of the camouflage of Patricia Moore and all
those other engineered simulation models developed later lays in the fact that Patricia
was emulating the physical limitation of an elderly in the real world, interacting with real
context and persons around her. She was rehearsing her elderly age in a real scenario,
while constraining her body as if it was older. The engineered simulation models let you
temporarily experience a handicap, extrapolating the experience from its real context and
without letting confront you your simulated experience with users really suffering from that
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body problem. We argue in this paper that instead a physical limitation simulator can
express his empathy potential when get enriched by real context immersion and by the
observation with actual users experiencing the body limitation for illness or ageing
reasons.

The hand tremor
Tremor is a common disturbance of movement control, and it is defined as a rhythmic and
oscillatory movement of a body part, caused by involuntary repetitive muscles
contractions. It can vary in time-shape and amplitude, and is influenced by motor,
physiological, or psychological factors. Tremor can be noticed in hands and arms, but it
may affect several parts of the body. Tremor can be classified in:
•
Resting: tremor occurs when muscles are resting and can disappear or become
less noticeable when muscles moves;
•
Intention: tremor occurs at the end of an intended movement, such as writing,
pressing a button, or reaching for an object, but can disappear while the affected body
part is at rest.
•
Postural or actions: tremor occurs when holding the arm or leg against gravity or
other forces in a position, this may happen when holding a cup, the arms out, or standing
up straight.
Every person is slightly affected by tremor that superimposes on the voluntary actions.
Stress, fatigue, anger, fear, caffeine, and cigarettes may induce a temporary increasing of
the intensity of tremor.
However, there are several diseases whose symptoms consist in levels of tremor that
influence and sometimes impede the normal execution of Activities of Daily Living (ADL).
The three most diffused types of pathologies associated with relevant levels of handtremor are: Essential tremor, Parkinson and Cerebellar Tremor. A comprehensive study
and survey of all types of disease that are associated with tremor has been conducted by
Wyne (2005). A numerical investigation of spectral analysis of tremor is reported in Gresty
& Buckwell (1990).
Each type of tremor has its own general characteristics that change according to the type
of disease. Moreover, detailed features of resting, intention and postural tremor may vary
from patient to patient.
Obviously, the simulation of all the aspects that are associated with tremor pathologies
could be desirable but would require complex and expensive systems. In this work, we are
focusing on postural tremor and its effects on the hand during manipulation/handling of
objects.
Hand tremor consists in a rhythmic cyclical movement in the range of some millimeters at
frequencies included in the interval 4-12Hz. Based in this the system has been developed
in order to make it possible to induce on the user hand a programmed vibration of few
millimeters (2-4 mm) in such frequency range.

The hand tremor simulating device
In order to generate artificial hand-tremor, we have employed the 3 Degrees of Freedom
(DoF) Grab haptic interface described in Marcheschi et al. (2007). Grab is a desktop
force-feedback device based on a RRP serial kinematics and employing grounded motors
and steel cable torque-transmissions. The device was designed with the aim of having low
inertia, low friction and large isotropic workspace comparable to that of human arm. Grab
is able to exert continuous forces, with a bandwidth of about 40Hz, over any desired
direction, in a range of 4N in the worst condition (typically 6-7N). All the DoFs are
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sensorized with high-resolution angular optical encoders, ensuring a positional resolution
of 0.1mm and stiffness in the range of 6-7N/mm, both measured at the end-effector.
The Grab end-effector is originally equipped with a small spherical joint, integrating a
thimble for the fingertip or a sensorised plate, the latter used when a higher accuracy is
required (Fontana, Marcheschi, Salsedo, & Bergamasco, 2012).

Figure 2. System overview with haptic interface, controller system and video logging
interface (left) and attachment to the user wrist designed with rapid prototyping techniques
(right).
In order to simulate hand-tremor during the operations of manipulation of objects and
exploration of surfaces, the user hands must be completely free, therefore the existing
end-effectors are not suitable for this task. For this reason we have designed a novel
passive 3 DoF spherical joint where the last link is tightly fasten around the user forearm,
close to the wrist, through velcro strips (see Figure 2). The joint is made of light-weight
polyamide charged with aluminum powder, manufactured with a Direct Printing rapid
prototyping system. The second joint is instead implemented with a large diameter
bearing (Kaydon Reali-Slim® Bearing K10008CP0) in order to place the center of the
spherical joint on the same axis of the forearm prono-supination motion. In order to have
a comfortable and solid double-supported connection, we have designed and devolped an
ergonomic c-shape attachment enveloping the user forearm.
The design of the spherical joints kept into account the need of not compromising the
frequency response of the system; this was achieved by maximizing the stiffness
(10N/mm) and minimizing the mass (the total weight is 190 g).
The haptic interface is driven by a control unit equipped with encoder counters, Digital-toAnalog converters and current drivers. The controller runs at a refresh rate of 1kHz,
largely above the requirements for controlling movements in the desired tremor-bandwidth
(4-12Hz).
The complete system is composed by:
•
the Grab haptic interface, equipped with the novel developed wrist attachment;
•
a current-driver box including the driving electronics DC 48V-400W power supply;
•
a real-time operating system XPC target machine employed for implementation of
the developed controllers.
The control procedures have been developed in the MATLAB/Simulink environment and
loaded on the real-time target through an Ethernet connection.
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We decided to not use force sensors, since the low friction/inertia of the mechanical
structure and the type of employed motors allow to have reliable estimation of the exerted
force directly from the readings of the motor currents.
The strategy designed to control the system is based on a simple recording and playback
mechanism - i.e. recording hand trajectories of users affected by tremor and playing them
back, through the developed system, on healthy users. The recording phase consists of
measurements on patients using a VR motion tracker (Polhemus Fastrak) able to acquire
the 3D trajectories of small sensors attached to the user wrist. The acquired trajectories
are employed to generate a reference control signal for the device; in this way, the effect
of these trajectories are imposed on the operator wearing the haptic interface, through
properly controlled applied forces. In order not to interfere with the voluntary movements
of the user, the acquired trajectory is filtered with a band-pass filter to remove low
frequency components. The filtered trajectory is employed to command a closed loop
adaptive amplitude force control, as described in Rosati Papini, Fontana, Vertechy,
Carrozzino, & Bergamasco (2013). The control is designed in order to introduce minimal
disturbs on the low frequency movements, that are typically voluntary movements, but at
the same time to guarantee that the amplitude of tremor is independent from the posture
and actions of the end-user.

Experimenting the hand tremor simulating device with
gas hobs
The designers, positioned in front of a gas hob, were asked to wear the system on their
right-hand. They tried two different model of gas hobs: one having knobs placed on a
vertical line and with the spark button; the other one with knobs on a horizontal line and
without the spark button.
They were invited to switch the fire on, regulate the intensity and finally position a pot filled
with water onto it. Designers were also invited to explore freely the gas hobs and perform
actions on their will while wearing the haptic interface. For each gas hob, two different
user models were tried that set two different dynamic parameters for the tremor: the first
one is characterized by an intermediate degree of severity of tremor and low frequency
(6Hz) i.e. parameters that corresponds to Parkinson’s disease symptoms; the other one
characterized by an intermediate degree of tremor and high frequency (10Hz), i.e.
corresponding to essential tremor disease (see Fig 3 and 4).

Figure 3. A designer involved in the experiment with the Parkinson simulating device with
gas hobs.
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Gathering designers insights and sketching new ideas
By using the developed system trying out two different models of gas hobs, and by
answering to the semi-structured interview, designers came up with various reflections
and learnings, both on their personal experience of physically simulating the right hand
tremor of a Parkinson person and on potential opportunities to improve the existing gas
hobs.

Figure 4. Different moments of the designer experiments where they gained insights for
improving the existing gas hobs for the benefit also of Parkinson users.

Designer
Monica, Head of INDESIT
Design Center

Meaningful Insights
“Lifting the pot to put it on another burner gets really
dangerous: you can spill hot water on you! We might want
the grid to allow the user to slide the pot on the
grid...instead of lifting it..”

Xavier, Industrial Design Interni

“When one needs to clean the gas hob, it’s going to be a
challenge to assemble back the components due to the
hand tremor. Moreover, one can’t really realize whenever
he/she has put the components back in the correct way.”
“With this system, only one hand is shaking, so I can push
the spark button with the “good” hand. Parkinson user
would find very difficult to turn the burner on with this gas
hob, assuming both their hands are shaking.”

Elisa, Graphic and Interaction
Designer

“Holding my hand to something, or resting it on the
surface, I can cope with the tremor and my fingers
become more static. We might want to get a gas hob
surface where to anchor the hand...”
“Another way to address the problem of spilling the water
from the pot due to the tremor could be to make signs
inside the pots to visualize the maximum level for filling
it...”

Table 1 : Some meaningful insights that interestingly show how designers have started a process
toward a better understanding of problems and proposing solutions for impaired end-users.

After the experiment, each designer has been asked to participate to a semi-structured
interview with the researchers, to elaborate on her/his first experience with the haptic
interface and the physical simulation of Parkinson tremor. The semi-structured interview
was conducted as a conversation plot with the researchers which could allow to focus on
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the interaction between the designer, the haptic interface and the gas hob, and at the
same time to ensure that the designer could freely point out relevant aspects of her/his felt
experience with the simulation interface. Moreover, designer described several interesting
first insights on improvements that could be applied to the tested gas hobs for being
accessible to Parkinson users (see Table 1). Both the experiments and the semistructured interviews have been video recorded and later edited and subtitled. Eventually
designers were asked to sketch their initial design ideas on how to improve or redesign
the existing gas hobs. They were provided by a template where they had to give a catchy
title to their design, draw it, briefly explain its main feature and describe which kind of
Parkinson related issues they were addressing with their design (see Fig 5).

Figure 5. A sketch by a designers participating to the experiment, describing a friendly
knob that could be better grabbed by a person suffering from hand tremor.

Meeting actual Parkinson users
Running parallel to the experiment with designers wearing the hand tremor simulator, a
further study was conducted with actual Parkinson users, who were invited to try out the
existing gas hobs. The participants suffered from Parkinson, but with different seriousness
and kind of hand tremor. The experiment with people with Parkinson's disease had to be
conducted in a recreated kitchen environment inside a lab and unluckily it was not
possible to meet the end-users in their own home environment due to security reasons
and project’s constrains.
Even if this prevented the researchers from observing the users in their usual context, the
close observation with end-users trying out the gas hobs and engaging them in an open
conversation about what Parkinson hand tremor meant to them was still very enlightening
and revealing. The end-users offered a point of view on their body limitation that was not
possible to reach only by getting a simulating experience of the hand tremor through the
simulating device. It happened that participants were not focusing on “what they cannot do”
in the kitchen environment, but instead on “what they learnt to do differently” thanks to
work around or just getting used to their body limitation. For example, some of them learnt
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quickly and simplified ways to cook their meal, as long as they keep themselves active in
the kitchen and manage their food independently. Having Parkinson could mean taking a
little longer to turn the gas hobs and regulate it, but it may not prevent them from cooking
anyway. At the same time, for example, what it really could be a bother for them, is the
sound produced by their shaking hand beating the pots or of the gas hobs they hold with
their hand.
While on the one hand the shaking simulator shows the designers some of the physical
problems that Parkinson can involve, the observation and engagement with end-users
allow the designers to get what those limitation really mean for the actual users in real life.
This combination of insights can enable the designers to come up with new design
solutions that not only solve functional aspects for the benefit of people with body
limitations, but more important open the designers new design opportunities that are
meaningful for the persons they are designing for.

Figure 6. A person suffering from Parkinson trying out the existing gas hobs.

Conclusions
In conclusion, with this paper we would like to raise the importance of the involvement of
real users and having the designers engaged with them during the research. The
simulation of a body limitation, like the Parkinson hand tremor one experimented in this
study, cannot return the global daily life experience that people feel due to their body
impairment and cannot communicate the behaviours real users developed over time to
work around it. What we would like to encourage from our study is to let the designers find
their own ways in the design process embracing both the tools of ethnography design
research and the simulator devices that get gradually available from the engineering field.
We envision that this would allow designers to come up with new design solutions that go
beyond the attempts to solve functional issues linked to the body impairments, and
hopefully to empower the users with new kinds of interactions with objects, no matter their
particular body limitations.

1533

References
Moore, P. (Lecturer). (2010). Patricia Moore lecture. [Video]. United States, California
College of Arts. Retrieved Nov, 2013 from http://www.youtube.com/watch?v=Xr3ibtQuf2o
Breiner, K., Wüchner, T., & Brunnlieb, M. (2011). The disability-simulator: simulating the
influences of disabilities on the usability of graphical user interfaces. Ergonomics and
Health Aspects of Work with Computers, 109–118.
Cardoso, C., & Clarkson, P. J. (2012). Simulation in user-centred design: helping
designers to empathise with atypical users. Journal of Engineering Design, 23(1), 1–22.
Strobbe, C., Frees, B., & Engelen, J. (2012). An accessibility checker for libreoffice and
openoffice. org writer. Computers Helping People with Special Needs, 484–491.
MIT Age Lab, M. A. (n.d.). AGNES - Age Gain Now Empathy System.
Oikonomou, T., Votis, K., Tzovaras, D., & Korn, P. (2009). An Open Source Tool for
Simulating a Variety of Vision Impairments in Developing Swing Applications. Universal
Access in Human-Computer Interaction. Addressing Diversity, 135–144.

Laura Boffi is an interaction designer with a background in product design. She likes
engaging with people in context doing users research and involving them in design games,
workshops and co-creation sessions that she designs appropriately for them to get
insights. She crafts prototypes and experiences with different media from the earlier
stages of the concept development to the most refined ones and she reiterates users
testing and evaluations over all the design process.

1534

How to Interest People for the Hare instead of the Chase,
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Abstract
In this paper we raise the question: does our consumer behaviour make us happy? The
infinite source of consumer desires seems to be the justification of an ever increasing
amount of products that inundate our lives. Consumption itself is set free from any
functional bond, bringing our current consumption levels to the point that it is ecologically
destructive and unsustainable. By examining philosophical theories of well-being we
argue that consumer satisfaction does not of necessity lead to happiness, and we reach
the conclusion that it is in the act of appropriation -fitting the acquired artefacts into our
lives- that consumption of goods renders a meaningful attribution to our well-being.
Building on theories of Science and Technology Studies, we propose the design of objects
with open scripts, as a means to facilitate and encourage this act of appropriation as a
conscious process. This design perspective is made more tangible by the examination of
several examples from fashion design and investigated further in a short design
exploration. Five design professionals were asked to apply the open script design
perspective in the design of new garment concepts. The results of both activities show
that it is possible to design products that encourage the process of appropriation by
demanding a certain dedication of the user in accomplishing her use-goal. We expect that
this encourages product bonding and render our possessions less replaceable.
Although the few products that employ an open script will not overcome
consumerism and transform society at large, we do believe they can help bring about an
attitude change and help to establish well-being as the purpose of consumption.

Keywords
Well-Being; Consumer behaviour; Design Ethics; Design Activism; Open Scripts; Desire
Fulfilment Theories; Value Fulfilment theory; Interpretative Flexibility.
We live in a society in which many hold the belief that the economy is fundamentally ruled
by consumer desires and that consumer satisfaction is the ultimate economic goal. But as
Gibbs (2004) argues, there is little attempt in literature to consider the worth of what is
being satisfied in terms of well-being: we fail to ask whether our consumer behaviour
makes us happy.
Gibbs observes that the opposite might even be the case and suggests that
consumer satisfaction does not of necessity lead to their well-being. To underline, he
paraphrases Bauman: “society proclaims the impossibility of gratification and measures its
progress by ever rising demand and makes the consumer ‘the consuming desire of
consuming’ (Bauman, 2001, p. 13). The inevitable course that the cycle of desire follows –
desire, acquisition, reformulation of desire, ad infinitum– presupposes us to be in a
perpetual state of dissatisfaction and reveals the self-propelling and perpetuating nature of
consumer desire. In agreement Belk, Ger & Askegaard point out that: ‘the act of
consumption may be more satisfying or relieving than is the purchased object itself’ (Belk,
Ger, & Askegaard, 2003, p. 327). It seems -so to speak- consumers are more interested
in the chase (pursuing the object) than the hare (owning the object).
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Structure of this paper
The infinite source of consumer desires seems to be the justification of the ever increasing
amount and variety of products that inundate our lives (figure 1). Consumption is set free
from any functional bond (Bauman, 2000), bringing our current consumption levels to the
point that it is ecologically destructive and unsustainable.

Figure 1: Possessions of South Korean Children, photographed by JeongMee Yoon, from
the 2008 Pink & Blue project (Loesberg, 2011).
Against this background, the purpose of our research is to explore if and how we can
reintroduce limits to consumption by means of design, without limiting the consumer
herself. As part of this research, this paper will explore if, and how designers can
intervene to (re-) establish well-being as the purpose of consumption.
In doing so this paper is structured as follows: using the work of Zygmunt Bauman we
start by examining the core values of consumer society, and discuss how the typical
organization of our society prescribes its members what a good life is. Next we will
discuss this image of the good life in relation to philosophical theories of well-being. We
will introduce Tiberius’ (2011) value-fulfilment theory as a valuable account of well-being
to understand the ‘consumerist good life’. Based on this theory we argue that a product
contributes to our well-being if we care about that product. Subsequently we suggest that
to encourage product engagement it is important to adopt a broader understanding of
consumption.
The third part of this paper explores what these notions mean for actual design
practice. The theoretical considerations lead us to adopt the idea of ‘open scripts’ as a
perspective for designing consumer objects. Finally, we will present a small case study in
which we asked five professional designers to work with the proposed design perspective.

Consumer society and Desire
The typical way in which a society is organized (e.g., as a consumer society) favours
some ways of living over others (e.g., consumerism), and informs its members what a
good life is and how to live it (Wong, 2012). Bauman (2007) argues that well-being cannot
be understood without examining it in the context of the existential conditions of our
society. He compares a society of producers with consumer society through inquiring
various changes in social-cultural, epistemological and institutional dimensions of these
societies. Bauman asserts that “the present-day situation emerged out of the radical
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melting of the fetters and manacles rightly or wrongly accused of limiting the individuals
freedom to choose and to act” (Bauman, 2000, p. 5), which undermined the pre-existing
sources of authority and generated unprecedented uncertainty. He elaborates the
metaphor of liquidity to describe the present state of our society (Bauman, 2000, pp. 2-15)
and proposes immediacy and novelty to be the existential values of liquid modernity.
Immediacy has become a cornerstone of our society as an answer to the prevalent
uncertainty. Whereas novelty was raised as a core value because it invokes a state of
incomplete satisfaction, satisfying the condition of an ever-rising demand.
The prioritization of immediacy and novelty facilitated the emancipation of
consumption from its past instrumentality (serving real life needs) that used to draw its
limits. The emergent society celebrates limitless consumption and primarily needs and
engages its members in their capacity as consumers, who are driven by desire. This
society closes in on an image of the good life, based on the extent to which one is free
and able to instantly gratify one’s infinitely renewing desire. In the following chapter we
explore how this image of the good life lines up with more abstract philosophical theories
of well-being.

Desire-fulfilment and Value-fulfilment
Well-being is used to describe what is ultimately good for a person; achieving well-being
means living a life that is good for you (Brey, 2012). It is generally accepted that there are
three main categories of well-being theories (Parfit, 1984, p. 493): hedonist, desirefulfilment and objective list theories. According to hedonistic theories pleasure is the only
intrinsic good; according to desire-fulfilment theories it is the fulfilment of desire; and
according to objective list theories there is a list of things that are intrinsically good for us
independent of their consequential pleasure or pain.
Desire-fulfilment theories are currently the more dominant view in understanding
well-being (Crisp, 2013; Heathwood, 2005). They emerge in the 19th century with the rise
of welfare economy and hold that well-being lies in the satisfaction of desires or
preferences. The popularity of desire-fulfilment theories might be explained by the
seamless fit between their characterizing features (e.g., liberalism, pluralism) and the
image of the good life raised by contemporary (liquid) society. However, Brey (2012)
points out that desire-satisfaction theories present a very abstract, formal theory of wellbeing that neglects to tell anything about the source(s) of well-being. According to desire
fulfilment theories, it is a necessary and sufficient condition that our desires are satisfied
and thus claim that all desire-satisfactions are intrinsically good. Yet, are things good for
us simply because we desire them, or do we rather desire things because they are good
for us? This raises the problem of so-called defective desires. There are cases abound in
which a person desires things that are bad for him: we can have ill-informed desires,
irrational desires, poorly cultivated desires, base desires, pointless desires, desires to be
badly off and artificial desires (Heathwood, 2005). Satisfaction of such defective desires
does not necessarily make the subject better off in terms of well-being. In other words,
what we are motivated to pursue does not automatically give us reasons to do so.
This critique of desire-fulfilment theories is also relevant to consumerism. We
argue that consumer activity is often fuelled by defective desires. It seems that all too
often the joy in realizing a consumer desire is short-lived and as Belk, Ger & Askegaard
describe “is transformed into routine, boredom or even negative feelings about the
purchase.” (Belk et al., 2003, p. 342). The magical promise of goods-not-yet-possessed is
strengthened not only by marketers, who put in considerable time, money and effort in
enticing consumers, but also by consumers themselves through window-shopping and
daydreaming. The incredible offer of goods, combined with the constant pressure of
society to renew our desires, is likely to often lead to the gratification of desires that are
defective, in the sense that they are not true to ourselves.
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This conclusion evokes the question, if we want to justify the consumption of
goods in terms of well-being and desires are too irrational to guide consumer behaviour,
what then should guide consumer activity?
Hubin (2003, p. 327) holds that the most important problem with artificial desires is that for
some of these desires their objects may be in conflict with the subject’s values. Values
serve as a basis for deliberation and planning, and for assessments of how well our lives
are going, therefore value commitments must be more than simple motivational or
affective states. Accordingly, stability and appropriateness are distinctive features of
values that allow them to play the role in our lives as they do (Tiberius, 2011). These
features stand in contrast with the whimsical and ephemeral nature of desire: desires can
literally take any form and do not have any necessary condition of authenticity. In contrast,
values are by their very nature more lasting. Moreover, by their internality requirement,
values cannot be external (Seidman, 2009, p. 273).
These characteristics of values lead Tiberius (2011) to propose the value-fulfilment
theory of well-being, which states that living a happy life means to succeed by the
standards of your values. Value-fulfilment theory succeeds to capture both the subjectivity
and normativity of well-being: values have a specific relation to the subject because we
identify ourselves in terms of our values, and we take values as ends that are normative
for us: “we avow them as things that it makes sense to care about, pursue or promote”
(Tiberius, 2011). This account of well-being is very valuable in understanding ‘the
consumerist good life’. Following this theory, we hold that in achieving well-being, in
contrast to our desires, our values can be considered as rational guides for our consumer
behaviour. To make this conception more tangible, it helps to focus on our carings.
Tiberius points out that “to value something is to care about something in a particular way,
and to care about something is at least in part, to have some positive affective orientation
toward it” (Tiberius, 2011). Quoting Frankfurt (2004) beautifully illustrates the importance
of our carings:
“It is by caring about things that we infuse the world with importance. This provides
us with stable ambitions and concerns; it marks our interests and our goals. [It]
defines the framework of standards and aims in terms of which we endeavour to
conduct our lives.” (Frankfurt, 2004, p. 23)
Accordingly we argue that we find our happiness in coming to care about our products.
Obviously, there are many reasons why and how we come to care about a product: it
might fulfil a certain function, it might do something to our identity, we might find it very
beautiful or we might come to care about it simply through use and the inherent creation
of valuable memories. But independent from why we come to care about a product, it
requires a bond to form between user and product.

Re-interpreting, rather than limiting the act of consuming
In today’s society we are inclined to understand consumption solely in the act of buying.
Buying is the activity of consumers: when we say that consumers fail, we mean that they
are not pulling their wallet, and not for example that they are not enjoying their products
or that they don’t care for their products. With the rise of consumer society and
consumption becoming a goal in itself, the objects of the desire (the products) are no
longer the primary goal of consumption. The emphasis is on the circulation of goods
rather than on the goods themselves. Bauman describes these patterns that result in the
ceaseless succession of goods in a way that bears quoting at length;
“The consumerist syndrome has degraded duration and elevated transience. It lifts
the value of novelty above that of lastingness […]. It has sharply shortened the
time span separating not just the want from its fulfilment […], but also the birth
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moment of the want from the moment of its demise, as well as the realization of
the usefulness and desirability of possessions from the perception of them as
useless and in need of rejection.
Among the objects of human desire, it has put the act of appropriation, to be
quickly followed by waste disposal, in the place once accorded to the acquisition of
possessions meant to be durable and to their lasting enjoyment.” (Bauman, 2007,
pp. 85-86)
Here, a paradoxical relation is revealed. Consumerism on the one hand requires a
commitment to the material, while it simultaneously requires disengagement. It seems
better not to get too attached to our products because we are constantly pressed to part
with them again. The constructs of consumer society put the bonding process under
extreme stress. To overcome these structures we need to re-conceptualize our
understanding of consumption as well as our notion of being a consumer.
To keep the consumer from losing herself in infinite renewal of desire we must
encourage product engagement and regain focus on the objects of our wants - the
products themselves. More importantly, if we want to overcome the cycle of desire we
need to understand consumption in the act of appropriating, rather than in the act of
buying. The act of appropriation -making something to be your own- might include the act
of buying but involves a much broader set of actions that allow you to create a bond with
the product. In this perspective consuming a product would mean to incorporate the
product in your life in a way that is meaningful for you.

Emphasising the act of appropriation
In traditional views on product development the consumer and subsequent user are
considered passive agents: marketers deliver finished products which are purchased by
the consumer and used by the user as such. The consumer is not understood to be part of
the shaping of the product. Even despite the focus shift in product development from
technology-push to user-centred design, this has virtually not changed. Although many
recently developed design methodologies include users in the development process, the
actual consumers are not necessarily the same people. Therefore consumers are still
often seen as, and more importantly understand themselves as passive recipients of the
product. We will argue that to encourage product engagement, consumers must be
conceptualized as active actors in the shaping of their products. As we will elaborate next,
following the predicament of scholars of user-technology relations, they become active
actors through the act of appropriation. It is important to note that this simultaneously
introduces a form of responsibility to the notion of consumers: a responsibility to ‘fit their
acquisitions into their lives’.
This idea is supported by recent works in the field of Science and Technology Studies
(STS), especially the Social Construction of Technology (SCOT) by Bijker & Pinch (1987)
and Actor Network Theory (ANT) by Latour, Callon and Law (Latour, 1992). In general,
scholars of STS recognize the crucial role of users in shaping technology and claim that
the dichotomy between designer and user should not be taken as an a priori fact
(Oudshoorn & Pinch, 2008). SCOT introduces the term ‘interpretative flexibility’ to indicate
the multiple ways in which technologies are interpreted by people and thus attain social
meaning. ANT also regards users as active actors in ascribing meaning to technologies. It
uses the concept of ‘script’ as developed by Akrich (1992), which centres on the
understanding that artefacts can invite, demand or evoke certain behaviour. A designer,
through anticipating future use, implicitly or explicitly builds use-prescriptions in the
materiality of the product:
“[…] when the technologists define the characteristics of their objects, they
necessarily make hypotheses about the entities that make up the world into which
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the object is inserted. Designers thus define actors with specific tastes,
competences, motives, aspirations, political prejudice, and the rest, and they
assume that morality, technology, science, and economy will evolve in particular
ways. A large part of the work of innovators is that of ‘inscribing’ this vision of (or
prediction about) the world in the technical content of the new object. I will call the
end product of this work a ‘script’ or a ‘scenario’.” (Akrich, 1992, p. 206)
However, despite the designer’s inscriptions, actual users are likely to interpret the script
in their own way and do not per se follow the designer’s script. Both the concept of
interpretative flexibility as well as script show that when a technology is introduced its
meaning is not predetermined, but socially (and historically) situated. In accordance we
must not consider a product as finished when the marketers take their hands off it: the
final stage of the shaping process starts once a design ‘catches the consumer’.
Silverstone and Haddon (1996) call the process that follows ‘domestication’, analogue to
the appropriating of livestock to the human needs in ancient history. Domestication is the
aspect of technology development where consumers are confronted with new
technologies and try to fit them in the patterns of their daily life: “…what is involved is quite
literally a process of taming the wild and cultivation of the tame.” (Silverstone & Haddon,
1996, p. 62).
In sum, we have argued that if we understand consumption in the act of
appropriation and see the consumer as an active agent in the shaping process of a
product we can overcome current structures of consumer society and transcend the cycle
of desire. Not only will this introduce a notion of responsibility to the consumer, but it will
also encourage product engagement. More importantly, we believe that this way of
conceptualizing consumption will help in re-establishing boundaries for consumption: not
in terms of needs and survival, but in terms of well-being. To put it in Bauman’s words: we
believe that understanding consumption in the act of appropriating will transform the
acquisition of possessions to be once again durable and a lasting enjoyment.

How to interest people for the hare instead of the chase?
From our theoretical framework we have come down to the idea of creating products with
an open script -or a high level of interpretative flexibility- in order to stimulate people to
enjoy the possession of products more than the acquisition of new ones. The following
section explores the implications of this idea of open scripts in design practice. We
examined a number of designs that incorporate open scripts and conducted a small
design exploration on fashion design. We chose fashion design as our subject of research
because of its relevance to both consumerism and well-being. Its continual, cyclical nature
presses people to pursue new ‘fashionable’ garments over and over again. Also, fashion
is very closely related to our identity and the way we want to express ourselves, and
therefore also closely related to our value system.

Open script examples
The first example is the Fatal Dress by Wolford, originally designed by Philippe Starck
(Sweet, 1999). This dress is sold in a box, so small that upon sight it seems nearly
impossible for it to contain a full length dress. Opening the box for the first time might be
quite disappointing: the tube of elastic fabric does not look like a piece of clothing at all, let
alone capable of transforming into a fatal dress. But it does. Even more so, it does not
only transform into a fatal dress, but it can also be worn as a skirt of any length, or as a
top with a straight or sweetheart neckline (figure 1, mid). This simple looking garment
secretly embodies an amazing set of possibilities that allows the user to mold it to her usegoal.
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Figure 1. The Limitless Dress by Emami (left) and the Fatal Dress by Wolford, originally
designed by Philippe Starck as Starck Naked in 1998 (right).
The Limitless Dress, by Emami (figure 1, left) is a garment based on a similar concept,
however slightly more complex than the fatal dress. This garment can be draped into
many different dresses, skirts, tops and even pants. Due to the complexity of this dress it
requires the user to put in some serious effort to create a dress – it cannot be simply
‘thrown on’. Via their website Emami offers instruction videos of almost thirty different
ways of draping this dress (Emami.dk, 2013). But this is not all the dress has to offer; for
example, via YouTube users have posted instructions of dresses of their own invention
testifying that the Limitless Dress evokes creativity and engagement of the users. Both
examples show a garment with an open script in that before being able to wear it, the user
must consciously reflect on her use-goals. Only then she can shape the dress such that it
meets these goals. However, although every time she uses the garment she has to quite
literally shape the product, she might not feel as a part of the shaping process because
her contribution is not permanent.

Figure 3: Colour-In Dress by Berber Soepboer and Michiel Schuurman from 2008
(Soepboer & Schuurman, 2008).
This permanent contribution is implemented in the Colour-In Dress, designed by
Soepboer and Schuurman (Figure 3). This will not only enhance product bonding because
the user is encouraged to create a unique garment, but the dress will also raise questions
about how to make this contribution. When will I wear this dress? Do I want to be chic or
casual? By the sheer possibility of allowing the user to color the dress it will encourage the
consumer to think beyond simple cravings, and spark imagination about how to use the
garment. Moreover, the contribution of the user is permanent, but not definitive: it is
possible to initially color a limited amount on, and to color more and different to suit the
dress for another occasion. Furthermore, the Colour-In Dress is a very clever, admirable
design. The intricate graphics allow for any color as well as any amount of color to be
added, while remaining aesthetic. To put it straightforward: it is very difficult to mess up
this design. This touches upon a very important issue in working with open scripts: to
create a successful design the challenge for the designer is to give the user as much
freedom of interpretation as possible while at the same time still being in control of the
quality of the design (aesthetically as well as technically).
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Figure 4. Fragmented Textiles by Berber Soepboer and Fioen van Balgooi (2008).
The final example that we will discuss here are the Fragment Textiles (Figure 4) designed
by Soepboer and Van Balgooi. The goal of the designers was “to design environment
friendly garments that can be worn in different ways so that the owner can make choices
in how to wear the cloth” (Soepboer & Schuurman, 2008). They developed two small wool
forms –squares and stars– which can be assembled to create a fabric. The forms have
small slits which enables two pieces to connect and hold but also to be disconnected
again. Hence, the pieces of clothing made from these fabrics are completely changeable
in color and form.

Design exploration
The given examples of garments are open-script designs in retrospect. The designers although sometimes with similar goals in mind- were not aware of this aspect of their
designs. So these examples do not provide any understanding of what the idea of open
scripts means as a design approach. Therefore we conducted a design exploration in the
form of a half-day guided brainstorm session, in which five professional designers
participated.
After a short introduction on open scripts, the session was divided in three design
rounds. In the first round the participants were challenged to design pieces of clothing
from different functionalities (e.g., to cover, to protect, to provide identity). In the second
round the designers were asked to design new ways of shopping for clothing or new shop
concepts addressing the active attitude of the consumer in shaping the clothes to fit her
life. In the final round they were asked to design garments that would be not immediately
wearable.

Figure 5. Two design ideas from round 1: The four season scarf and The endless jeans.
Two results of the first round are shown in figure 5. The four season scarf is a long haired
scarf that can be modified using scissors or a razor, i.e. according to the seasons. The
pattern of the underlying fabric increasingly reveals, allowing the user to create different
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appearances. The Endless Jeans concept shows a dispenser machine that offering
endless trouser leaving the consumer with separate parts that must be assembled. A
similar concept is the Endless scarf that might be offered from a similar machine, where
the consumer must choose the length of the scarf.
Figure 6 shows two results of round 2, re-thinking the way clothing could be
purchased. Choose 'n Make is a store concept similar to a sandwich store, where you can
assemble your roll by choosing all the different toppings. In this clothing store you have to
i.e. combine different models with different fabrics and patterns and for example buttons.
At the end of the lined you can drink a cup of coffee and wait for your garment to be
assembled. Adopt a Sheep offers you to adopt a sheep, or a cotton patch, or an oil pump.
You are then allowed to ‘harvest’ the raw materials (actually or virtually) which you can
use to make clothing. This way the user is engaged with the process and becomes aware
of what it takes to produce clothes.

Figure 6. Two results from round 2: Choose ‘n Make shop concept and Adopt a Sheep.
Some results of the last round, thinking up garments that are not readily wearable, are
shown in figure 7. Bake a Hat proposes that the consumer bakes a hat. Although this
might not sound as a very realistic solution for everyday clothing, it might form an
inspiration for more realistic products. It is imaginable that we will be able to develop a
fabric that changes colour, dependent on duration and temperature, when it is ‘baked’.

Figure 7. Several design ideas from round 3: Bake a Hat, and the shirt concepts What’s
my Size? and Sexy or Conservative?
The other sketches in figure 7 show shirt concepts that need modifications by the user
before they are wearable. The What’s my Size? T-shirt is an extremely large size, so that
the user should stitch the model. This gives an interesting result especially when ‘the
excess parts’ are not removed. The other shirt has a closed neck which can be cut into
either a very low and sexy neckline or into a high, conservative neckline and everything in
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between. Dotted lines invite the user to do so, and at the same time guide her to prevent
messing-up this customization process.

Discussion
The brainstorm session served as a preliminary exploration of the pragmatic, and as such
to strengthen and further develop the notion of open scripts. Although the open script
concept became clearer over the course of the brainstorm, the designers experienced the
concept to be difficult and still somewhat vague to work with. Obviously it is important to
overcome this vagueness. Efforts in doing so should be partly directed at strengthening
the notion of open scripts, and partly at the education of designers, increasing their
awareness of the social significance of design.
In this perspective the brainstorm did deliver some interesting designs that employ
the notion of open scripts. However not all of them very realistic and it is not sure whether
they would have the intended effect on the consumer. Remarkably though, shortly after
the brainstorm we discovered that the GSUS fashion brand already incorporated one of
the ideas in their line of basic garments (Figure 8, left).

Figure 8. One of the design ideas, as implemented by GSUS (the shirt is pictured insideout). At the right, a shoe design by Janne Kyttanen, to be printed overnight in the CubeX
3d-printer from 3D Systems (dezeen.com, 2013).
On a related track, it is important to note here that over the past two decades many
scholars, especially design scholars, have researched ways to strengthen and intensify
product bonding as such (Çakmakli, 2010; Csikszentmihalyi & Rochberg-Halton, 1981;
Mugge, 2007). However, the resulting design methodologies are installing an unconscious
process. The user will in most cases not be aware of the actual forming of the bond
between her and her product, but she will ‘simply’ experience the relationship. As Russo
(2010) shows, most people are only able to explain why they care about their products in
retrospect. Moreover, the resultant methodologies are usually not developed from a
societal perspective and therefore often only function on the product level, maintaining the
cultural structures that stress product bonding in the first place. For example, as
demonstrated in the shoe design by Janne Kyttanen (Figure 8, right) simply involving the
user in the creation process of a product does not necessarily render the desired effect.
Women are invited to print a new pair of lively coloured shoes overnight ‘to match the
occasion’ over and over again, fostering the values of immediacy and novelty. Which, we
have seen, actually encourages the ceaseless succession of goods altogether.
Accordingly, we believe that existing methodologies aimed at enhancing product
bonding are not capable of contributing to a re-conceptualization of consumption. To
establish well-being as the purpose of consumption we believe an attitude change of the
consumer is necessary: she needs to think about why she buys a product, how she will
meaningfully incorporate it into her life. We believe open scripts are an interesting
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possibility in bringing about this attitudinal change, as they evoke conscious questions and
actions of the user.
Reflecting on our initial challenge of understanding how design can support to
establish well-being as the purpose of consumption, it is important to conclude that the
impact of a single few products that employ an open script cannot reach far enough to
overcome consumerism. However open script products may contribute to the realization
that we can actively shape our products to fit our lives and daily routines. Based on the
theoretical as well as the pragmatic exploration we believe that open script products
trigger the consumer to understand that products (not only those with an open script but
products in general) are not the rigid, untouchable entities that we often take them to be,
but that we are active actors in shaping them by moulding them into our lives.

Conclusion
The garments that we have presented as examples of ‘open scripted’ products, and the
product ideas that we presented as outcomes from the design exploration do encourage –
all in their own way– the process of appropriation by demanding a certain dedication, or
engagement of the user in accomplishing her use-goal. Simultaneously these products
invite the user to think about her use-goal and how she can achieve it with her product.
Since these products have an open script they do not prescribe a specific path, but force
the consumer to make choices about how she wants to wear it. Following our theoretical
framework, we believe that these garments are more likely to become something the user
cares about, and renders not so easily replaceable. In this way becoming a better ‘owner’
of the product. Interested in the product itself, rather than in pursuing a new one. And with
that we believe these products will be likely to contribute to the users’ well-being. Finding
themselves more interested in the hare, instead of the chase.
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Abstract
This paper discusses findings from the introduction and integration of qualitative design
research methods into the overall methodology for the design and evaluation of a
‘complex intervention’ through a set of pilot random control trials. A visualisation tool was
co-designed and developed with stakeholders to enhance patient-therapist interaction in
the context of stroke rehabilitation. The participative approach recognised the importance
of mobilising lay knowledge and experience to drive innovation in the tool whose use
helped reduce the ‘social distance’ between therapist, patient and clinical biomechanist to:
i) aid understanding for patients; ii) enhance communication between patient and therapist;
and iii) provide an objective tool for therapists to monitor progress and communicate it to
patients. The implications for the use of design methods in rehabilitation service design
innovation is also discussed.
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Introduction
This case study describes how qualitative design approaches were integrated into the
overall methodology for the design and evaluation of a ‘complex intervention’ through a
pilot random control trial (RCT) to understand how the use of an innovative visualisation
method might improve physical rehabilitation therapy for patients following a stroke. It
discusses the approach, methods, findings and implications for future healthcare and
service design research.

Stroke and rehabilitation
Stroke, a ‘brain attack’ caused either by a blockage (ischaemia) and/or a bleed
(haemorrhage) in or around the brain, is a life-changing occurrence affecting c.152,000
people each year in the UK. The effects of a stroke vary between individuals due to the
complex nature of a brain injury, but common outcomes are: weakness or paralysis on
one side of the body; loss of sensation on one side; difficulties in speaking or
understanding; vision problems; and cognitive problems. The effects can be temporary or
permanent, depending on the severity of stroke, and a period of personalised
rehabilitation is required to address the particular needs of the stroke patient. Physical
rehabilitation following stroke focuses on relearning control and coordination of
movements which have been affected by damage to areas of the brain, and on ways to
cope with everyday activities to compensate for losses in function.

Overcoming presentation issues with biomechanical information
For many physical rehabilitation issues a biomechanical understanding of the problem and
its solution (i.e. in a living body, of the forces exerted during dynamic movement by
muscles and gravity) is essential. Both patients’ understanding of their treatment and
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effective communication with clinicians have been identified to have a positive impact on
their compliance leading to a better chance of improved treatment outcomes. However,
despite more than three decades of developments in the field, the potential for
biomechanics to fully influence rehabilitation practice has remained under-exploited due to
the problematic nature of communicating complex biomechanical data and analyses to
other disciplines and to lay people, essentially due to the inaccessible format of
presentation of this kind of data, i.e. in graphs and charts not usable by non-biomechanics
specialists or by lay people.

RCTs and complex interventions
This paper discusses how design methods were incorporated into the design of a complex
intervention evaluated within a RCT. An RCT is the ‘gold standard’ for a clinical trial, often
used to test the efficacy of a medical intervention within a patient population. The Medical
Research Council (MRC) framework categorises an intervention as complex if this
involves: i) an intervention in individual patient care; ii) modifications to the service for the
patient; and iii) will also provide an educational intervention and decision aid for health
professionals (MRC, 2000; Craig et al, 2008). Clinical metrics for RCTs are usually
quantitative, however Lewin et al (2009) discuss the limitations of these methods:
“Complex healthcare interventions involve social processes that can be difficult to
explore using quantitative methods alone.” “Qualitative research can support the
design of interventions and improve understanding of the mechanisms and effects of
complex healthcare interventions”. “Most of the qualitative studies were carried out
before or during the trials with few studies used to explain trial results.”
Qualitative research within a RCT is still relatively uncommon and the examples published
to date have largely been poorly integrated (Lewin et al, 2009).

The physical rehabilitation setting: contrasting concerns
There is a need to consider the needs of each of the three different stakeholders in the
stroke rehabilitation setting (i.e. clinical biomechanist, therapist and patient, although
‘carer’ is a further category outside the scope of this immediate study). Viewed from a
biomechanist’s perspective, a rehabilitation session is about gaining a detailed
understanding of the dynamic forces exerted by muscles and gravity during movement as
a means to improving the quality of treatment, and ultimately the healthcare outcome. The
therapist, by contrast, is concerned with assisting the patient in a programme of
movement exercises which help in the ‘neuroplastic’ reshaping of the brain’s functions,
damaged by the stroke. Finally, the patient is concerned with recovering their ‘normal (i.e.
former) self’. Consequently, this rehabilitation setting becomes a theatre for intensively
social and emotional processes involving physical contact and a two-way process,
between the therapist and patient, of communication and understanding (whether poor or
clear), of what movements should be made (and why), and in perceiving progress (or lack
of) being achieved. During this the patient experiences the full gamut of emotions, from
hopes and aspirations to disappointments and frustrations. In fact, the emotional impact of
stroke can be just as profound as the physical effects (Stroke Association, 2013).
Previously, there have been limited means to objectively mediate and enhance the
therapist–patient relationship in this setting: current means are verbal, mirrors, video
recordings, charts and diagrams. These do little to diminish the ‘social distance’ (Greger
and Hatami, 2013) between the groups (see figure 1) and also disenfranchise the oftenoverwhelmed patient. The hierarchical nature of healthcare research, e.g., between a
clinician, a physiotherapist and their patients, has also traditional defined the agenda, the
decision-making processes, determined priorities, ultimately influencing the model of
research, and the kinds of data and evidence emerging on which a resulting therapeutic
intervention would be based. This then leads to a question whether this reflects the reality
of the complex rehabilitation scenario described above and would be sufficient to achieve
a realistically workable intervention in the practice setting.
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Figure 1. The clinician, therapist and patient are brought together in the stroke
rehabilitation setting. However, the means to engage in discussion of vital issues through
common language and points of reference is absent (left). The visual tool described here
enables the ‘social distance’ between these three groups to be reduced providing a more
accessible shared visual language (right).

Opportunities for design research methods?
There are a number of issues where design approaches might have some value in this
particular context. Due not only to i) the intensively ‘social’ nature of the stroke
rehabilitation session (i.e. the patient/therapist communication and interaction) but also to
ii) its ‘technical’ nature (i.e. concerned with qualities of movements of ‘body segments’
such as limbs, hips, shoulders etc), the appropriateness of the design of the visual tool to
be used to assist in patient/therapist engagement and interaction strongly suggests that, if
these are to be understandable to and usable by patients and therapists as end-users of
the visualisation tool, that they are involved, to a greater or lesser extent, in its design.
Previous work by the authors had developed and evaluated a visualisation method which
appeared to overcome the difficulties of access to biomechanical data by lay and nonbiomechanist professionals (Loudon, Carse and Macdonald, 2011; Loudon et al, 2012)
through early engagement of potential end-users. The envisage (2014) project, described
here, enabled the further design and development of this visual tool for use by patients,
therapists and clinicians in the context of stroke rehabilitation. Using a participative codevelopment process, the design development of this visualisation tool for use in the
intervention arm of a set of three pilot stroke RCTs was enhanced through the
involvement of each of these stakeholder groups in an iterative process of design and
feedback. This process also integrated a set of qualitative methods to address the issues
raised by Lewin et al (2009) above throughout the four phases of each trial.

Research approach
The bringing together of the visuals development, the participative co-design process and
qualitative methods framework into the design of the trial and their integration into the
overall methodology for the ‘envisage’ project is now discussed in more detail and are
summarised in Table 1.

Methodology: rationale
Although the RCT offers a rigorous research method for determining whether or not a
cause-effect relationship exists between a treatment and its outcomes (Sibbald and
Roland, 1998) the quantitative outcome measures to be used by the clinical leads in the
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trials (i.e. the measurement of the patient’s ability to improve the performance of certain
movements and exercises) would not alone provide any explanation of which aspects of
the visualisation software were successful and which were not. Therefore, in response to
Lewin et al (2009), our approach to the RCT design methodology was to introduce an
over-arching mixed methods qualitative framework into the RCT to: i) test our hypothesis
that ‘visualisation of biomechanical data will enhance health and rehabilitative healthcare
by mediating between users, clinicians and healthcare practitioners’, and ii) help in
developing a complementary understanding to that obtained through the quantitative
outcome measures of patients made by the trials’ clinical leads (e.g., the measurement of
the patient’s ability to improve the performance of certain movements and exercises, such
as increasing speed and symmetry of walking, or the quality of arm and hand movements
and reach).
Table 1: trials structure: main phases, methods, PPI strategies (see Table 2), and
visualisations development for each phase.
Trials
phase
1.
Design

PPI
Strategy

Qualitative methods

n/a
C
B
B, C

2.
Pre-trial

B
A
A
B

3.
Trial
4.
Post-trial

B

- scoping review of literature (SR)
- survivors’ focus group (FG1)
- professionals’ focus group (FG2)
- testing and feedback sessions of
prototypes with user groups (TF)
- trials leads meetings (TL)
- trials patients’ questionnaires
- trials patient’ interviews (PA1)
- trials health professionals’ interviews
(PR1)
- observation / video (OV)

A
B
C
C

Visualisations development

- trials patients’ interviews (PA2)
- trials health professionals’ interviews
(PR2)
- trials patients’ focus group (FG3)
- trials health professionals’ focus
group (FG4)

- initial selection of visualisation options
- initial selection of visualisation options
- iterative bespoke visualisations
development for each trial
- iterative bespoke visualisations
development for each trial throughout pretrial phase
- adjustments made as a result of trials

- verification of findings from design and
pre-trials phases plus options for future
developments posed at FG3+FG4

Patient and public involvement (PPI)
The importance of mobilising lay knowledge and experience has long been recognised in
design as a driver of innovation. Although the prototype visual method had been
developed and evaluated in previous studies, this would require further development for
its particular application and use in the three different stroke pilot RCTs. To help us
consider different approaches to patient and public involvement (PPI) Savory’s (2010)
framework was helpful as it sets out a series of four ‘ideal strategies’ for ‘incorporating PPI
into the wider process of translative healthcare research involving technological innovation’
(Table 2). This framework helps contrast different approaches amongst the research team.
Whereas the trials’ leads approached the research using predominantly strategy A to
acquire quantitative data, the involvement of the design team used strategies A through C
for the collection of its qualitative data and for its participative co-design process.
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Table 2. Summary of Savory’s (2010) four ‘ideal strategies A to D for patient and public
involvement (PPI).
.
PPI Strategy
A

collecting patient data

represents PPI strategies that focus on the
participation of patients with the primary purpose of
collecting data

B

patient and public
consultation research

represents a broader based PPI strategy involving
data collection from a wider range of stakeholders

C

patient-led

represents a strategy where the mode of patient
involvement is complex with them being involved in
the design, conduct and even analysis of the
research

D

public involvement and
education

concerned with widespread public-involvement in
translative research

A mix of methods
The three stroke trials to receive the visual intervention were i) upper limb; ii) lower limb;
and iii) ankle foot orthosis tuning (AFO - a brace can be used to minimise abnormal gait
patterns following stroke, including preventing ‘foot drop’ during walking). A mix of
methods involving focus groups, workshops, interviews and observations was used to
obtain feedback during the iterative development on the visualisation tools, to understand
how these could be improved in terms of their function and appropriateness in the
rehabilitation context, acknowledging the experiences and opinions of those who had
either undergone stroke rehabilitation (survivors and current patients) or been involved in
delivering rehabilitation (therapists and clinicians) and also to incorporate the clinical trials
leads’ requirements for certain types of information (e.g. walking speed, step length, gait
symmetry, and shank angle at during the walking cycle) to be shown visually.

Qualitative data
There were two inter-related aspects to the qualitative data collected (i.e. interviews,
questionnaires and observations). The first related to ideas and feedback useful to the
forward development of the visual tools, i.e. in relation to patients’, therapists’ and trials
leads’ needs and expectations, and also in relationship to the context in which these were
to be used, i.e. their role in the programme of rehabilitation therapy and their part in
mediating and enhancing the therapist-patient relationship. The second related to
understanding the potential effect of the use of the visualisations during the rehabilitation
process in improving the experience and outcome for both patient and therapist.

Development of visualisation tools and their interfaces
Using as a basis the experience of developing the prototype in prior studies, a process of
iterative development engaged survivors, therapists and trials leads. For the therapists
and clinicians involved in each of the separate trials, the interfaces for the visual tools
were also developed to allow them to select appropriate features, views, overlays and files
for discussion with patients, to the point where these were ready for use in each of the
three trials.
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The Trials
Design phase
In the design phase 1, and following a scoping review of relevant literature, a variety of
visualisation options were prepared for discussion, in FG1 (survivors, n=7) and FG2
(professionals, n=5) to: i) assist the researchers’ understanding of the appropriate
avenues for further development; and ii) explore survivors’ and therapists’ issues within
current rehabilitation care. Early analysis of this work is discussed in Loudon and
Macdonald (2012). Analysis of responses to the phase 1 visualisations in FG1 and FG2
also provided the basis for the methodological framework to be used in the later analysis
of the qualitative post-trial data.

Pre-trial phase
This phase explored patients’ pre-trial understanding of goal setting, motivation and their
expectations of their rehabilitation. On the therapist side, occupational therapists (OTs) or
physiotherapists (PTs) recruited to trials were interviewed (n=16) to explore their
experiences of current stroke rehabilitation, the potential role and use of the visualisation
intervention in the rehabilitation session and the potential use and integration of the
intervention into clinical practice. Each trial lead (n=3) worked with the visualisations and
software designer to develop and refine the visualisation tools and their interfaces for their
specific trial.

Trials phase
During the trials themselves, video recorded observations (n=57 visual, 32 non-visual)
were made of patients and therapists using the visualisation tools (figure 2) during real
time rehabilitation sessions.

Figure 2. Examples of the three visualisation tools used in the three stroke trials (left to
right): knee lift exercise visualisation in lower limb rehabilitation showing graded colour
coded target; reach and grasp visualisation in upper limb rehabilitation including hand
controlled by motion sensors; shank angle visualisation to evaluate tuning of an Ankle
Foot Orthosis showing simple colour coded good/ok/bad ranges.

Post-trials phase
Patient post-trial interviews from across the three trials (n=12) and two separate post-trial
focus groups of those involved in the trials, FG3 (patients, n=5) and FG4 (professionals,
n=3) were used to elicit a range of views and experiences of using the visualisations and
of being involved in the trials, as well as for exploring some potential future scenarios
taking advantage of recent developments in the technologies involved, from both the
patients’ and therapists’ perspectives.
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Findings
The scope and intention of this paper does not provide space for a full description and
discussion of the methodological framework for the analysis of the data or for detailed
findings and limitations of the study to be included here (these can be found at envisage,
2014) but, in summary, the findings are:
• Understanding: the visualisation of the patient's own motion provided an aid to
their understanding of their movement problems and the purpose of their
rehabilitation tasks
• Communication: the visual representation of the movement and the overlay of
specific measures relevant to their rehabilitation provided a medium for improved
communication between the patient and the therapist
• Progress: the combination of quantitative measurement and clear visual
representation of the measures provided an objective tool for therapists to monitor
progress and communicate it to patients

Discussion
Including designers as part of the RCT team is unusual. A number of questions arise.
What were the effects and benefits of bringing designers into the RCT research team?
What kind of progress was made in addressing issues raised by Lewin et al (2009), i.e.
the designers’ contribution to the approach and type of mixed methods introduced into this
RCT? What value for design research arises from this case study?

Reducing the social distance at the site of rehabilitation
Although the design process was led by the designers in this case, the achievement in the
design of the visualisations acknowledges that ‘design is a collaborative effort where the
design process is spread among diverse participating stakeholders and competences’
(Bjögvinsson, Ehn and Hillgren, 2012). Unlike the traditional approach to designing an
RCT intervention, this participative approach ensured that everyone was ‘on the same
page’, flattening traditional top-down hierarchical approaches and decision-making,
allowing input from key stakeholders involved in the processes of both delivering and
benefiting from rehabilitation through understanding who needs to know what at each
stage, and why. By providing objective information, the visualisation tools were seen to
enhance communication and understanding between the therapist and the stroke survivor
in trials, while simultaneously enabling the trials leads’ (biomechanists) contributions to be
much more accessible and understandable.
Due to their co-designed nature, these visualisations helped reduce the ‘social distance’
(Greger and Hatami, 2013) between trial lead, therapist and patient, mediating and
changing the nature of the conversation during physical therapy sessions.
‘Aye, cause if you didnae [didn’t] have visuals and they were just saying to you “well
this is what you are doing blah, blah blah”, me telling you what you are doing wrong
“blah, blah, blah”, but you are not taking it in. You don’t understand what they are
saying until you actually see it and then the conversation changes “oh right so I’m
doing that and doing this”. … the conversation does change when you’ve got the
visuals.’ (female stroke patient, lower limb trial, post-trial patient focus group)
‘I took the time to, you know, play back recordings and talk through exactly what I was
seeing and what we were going to work towards and talk a bit about sort of normal
movement...we would play back something then I'd say... “you're not stretching your
elbow out as far as it can go, and you're bending your wrist in, so what I want you to
concentrate the next time we do this is trying to open this elbow up as much as you
can and trying to bend your wrist back a little bit,” so I think I was explaining more to
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her why I was doing what I was doing and what I wanted her to focus on, and I think
that really helped.’ (occupational therapist, upper limb trial, post-trial professional
interview)

An improved evidence base for the design of healthcare tools and
services
Whereas the clinical trials leads were predominantly interested in the quantitative outcome
measures within their trials design, the designers were interested in understanding the
therapists’ and patients’ needs, preferences and experiences, i.e. through capturing
qualitative data, throughout the four phases of the trials. These data were used in two
primary ways. Firstly, they aided the design of the intervention (i.e. the visualisation tool)
by helping the designers understand what would assist the communication and
understanding of various physical rehabilitation movements and of patients’ progress. In
doing so the visualisation tools we tried to make the tools more accessible to the three
main stakeholder groups concurrently, i.e. patients, therapists and clinicians. Secondly,
these data were analysed to evaluate the effectiveness of the tools in improving
communication and understanding (e.g. of correct movement and progress) during the
rehabilitation sessions. This qualitative data provides an enhanced evidence base not only
to support the design of the intervention but also to explain, from the analysis of the posttrials interviews PA2 and PR2, some of the findings from its use, summarised above.
RCTs are regarded as the ‘gold standard’ for research, and the evidence-base they
generate often forms the basis for new treatment plans. However, using people’s
experiences as the basis for co-designing, improving and innovating in healthcare service
delivery has some significant precedents, e.g., in the work of Bate and Robert (2007) and
those mentioned by Hampson, Baeck and Langford (2013).

The contribution of design researchers
This is difficult territory for designers. There is a paucity of reporting, by design
researchers, of their work and contribution within mixed discipline healthcare research.
Designers can be involved but are usually ‘outside’ the team. In this particular case,
without the inclusion of designers as part of the team, there would have been little or no
acquisition of qualitative data to supplement and explain some of the findings arising from
the more usual quantitative data.
Whatever their recognised strengths, RCTs are necessarily reductionist in nature and do
not mirror the real world context. The designers tried to develop, as far as they could
within the confines of the opportunity afforded by the RCTs, a broader understanding of
the nature of the context, i.e. the rehabilitation setting’s social as well as its technical
nature. As Wells et al (2012) state: ‘Instead of trying to test the efficacy of an intervention
under ideal, experimental conditions, pragmatic trials are designed to find out how
effective a treatment actually is in routine, everyday practice’. This may have been one of
the designers’ contributions here – to shift the RCT design more towards the pragmatics
of the real world context.

Implications for future healthcare service research and design
The consequences of this shift led to extended design and pre-trial phases suggesting
that factoring in additional time for people-centred participative co-design and codevelopment processes for developing a complex intervention may enhance
understanding within research teams of the most appropriate and productive avenues for
enquiry and development in advance of the trials phase. This may provide a better quality
evidence base for the subsequent design of healthcare tools and services.
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Although an understanding of problematic issues arising from current therapeutic
rehabilitation practice is important, rather than solely dwelling on the status quo, designers
are in the business of anticipating and giving shape to the future. Our work was essentially
a process of prototyping involving all the stakeholders from the outset. The findings from
the experiences of the development and trialling of these prototype visualisation tools as
interventions in the above RCTs has provided us with glimpses of how physical
rehabilitation, for stroke survivors, might be better experienced and delivered, the
professional role of therapists might be better supported in delivering this service, and the
expertise of biomechanists might be better deployed in this context. Through the
involvement of and engagement with all relevant stakeholders, we - as designers - can
assemble and give form to these glimpses to become what Simon (1996) referred to as
‘preferred futures’ allowing us to re-imagine the design and delivery of healthcare.
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Abstract
This paper focuses on the use of nudging in the design of consumer goods. This
perspective is different from most existing nudging literature, which tends to focus on
nudging as a tool for policy makers. The change of focus to consumer goods has some
implications in relation to existing classifications of nudging, namely that the nontransparent aspect of some types of nudges becomes less relevant. Instead this paper
introduces a distinction of the nudging ability of a product as decisive or non-decisive for a
purchase decision. This dimension is combined with a dimension from an existing
framework to produce four distinct types of nudges in relation to the design of consumer
goods. Through 12 examples, the paper demonstrates the relevancy of these four types of
nudges. Finally, with a basis in the proposed framework, the paper discusses how
designers/producers of consumer goods should proceed from here, and possible ethical
ramifications of using nudges in design are highlighted.

Keywords
Nudging; Industrial design; Consumer goods; Design ethics; Design activism
The concept of ‘nudging’ was popularized by behavioural economist Richard H. Thaler
and law scholar Cass R. Sunstein in their 2008 book “Nudge: Improving decisions about
health, wealth, and happiness”. In this book, Thaler and Sunstein (2008) suggest that
public policy-makers and other choice architects influence decision-making processes in a
manner that promotes behaviour, which is in the general interest of society as well as in
the interest of the decision maker. They argue that public policy-makers can influence the
everyday behaviours of citizens in this manner in a cost efficient way while avoiding the
use of injunctions. Since then, the concept of nudging has received widespread interest,
reflected for example by Sunstein becoming an advisor on regulatory affairs for US
President Barack Obama, while Thaler has been an advisor for UK Prime Minister David
Cameron’s Behavioural Insights Team, referred to as ‘Nudge-unit’ (govt.uk.co). The use of
nudging has, in particular, gained momentum in public health, health policy and health
promotion (Saghai, 2013).
The effect and ethical aspects of nudging have been subject to widespread debates (e.g.
Bovens, 2008; Chakrabortty, 2010; Wilby, 2010; Bonell et al., 2011; Marteau et al., 2011;
Vallgårda, 2012; Rebonato, 2012; Oliver, 2012; Burgess, 2012). Hansen and Jespersen
(2013) have suggested that many discussions of nudging, ethical discussions inclusive,
are suffering from unclarity as to what exactly nudging is. Thus, they propose a framework
of four types of nudges, intended to “clear up some of the confusion that surrounds the
ethical discussion of the nudge approach to behavioural change, and better inform its
adoption in public policy-making”. The focus of their framework is on nudging in a broad
perspective, ranging from government policy to design of consumer goods and services,
although there seems to be a clear emphasis on the first. According to the literature we
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have identified, this framework seems to be the most solid in relation to understanding
different kinds of nudging.
The identified literature on the use of nudging for ethical purposes focuses on policy
makers or has an even broader perspective. Compared to this literature, our paper differs
by focusing solely on consumer goods. This change of focus has significant implications
for the understanding of nudging. Thus, this paper proposes a framework for
characterising nudging in the context of designing consumer goods, while also suggesting
what nudging implies in terms of designer responsibility.

Literature review
An extensive literature review was carried out for this paper. However, because of the
paper length limitations and the need for an extensive explanation of the framework
suggested by Hansen and Jespersen (2013), only a minor part of the identified literature is
presented. Excluded areas include 'perspectives on nudging' (e.g. Carter, 2004; Hausman
and Welch, 2010; Marteau et al., 2011; Bonell et al., 2011; Burgess, 2012; Vallgårda,
2012: Saghai, 2013), 'information/choice presentation' (e.g. Madrian and Shea, 2001;
Johnson and Goldstein, 2003; Fox et al., 2005; Martin and Norton, 2009; Chandon, 2013)
and 'persuasive technology' (e.g. Latour, 1992; Berdichevsky and Neuenschwander, 1999;
Chóliz, 2010; Guthrie, 2013).

Nudging
In the book by Thaler and Sunstein (2008), a position called ‘libertarian paternalism’ is
argued for. According to this position, nudging should be used by governments,
institutions and businesses to help people make better decisions. This suggestion is
based on the premise that people do not always act in ways that serve their own or others’
best interests, for which reason in many instances individual decision-making could be
improved by using nudges. Central to the ideas of Thaler and Sunstein (2008) is that the
mind processes information through two distinct systems that characterize human thought,
which they refer to these as the ‘reflective system’ and the ‘automatic system’ (Thaler and
Sunstein, 2008, p. 19). This division is also labelled the division between ‘system 1’ and
‘system 2’ in the long-standing research on this topic, summarised by for example
Kahneman (2011). Thaler and Sunstein (2008, p. 19) characterise the automatic system
as "rapid and is or feels instinctive, and it does not involve what we usually associate with
the word thinking". Examples of the automatic system in action include smiling upon
seeing a puppy, becoming nervous by experiencing air turbulence, and ducking when a
ball is coming at you. They characterise the reflective system as being deliberate and selfconscious; and examples of the operations of this system include deciding which college
to attend, where to go on trips, and if to get married or not (Thaler and Sunstein, 2008, p.
20).
Thaler and Sunstein define a nudge as: “any aspect of the choice architecture that alters
people’s behaviour in a predictable way without forbidding any options or significantly
changing their economic incentives. To count as a nudge, the intervention must be easy
and cheap to avoid” (Thaler and Sunstein, 2008, p. 6). However, in contrast to this
definition, it seems that nudging need not be characterised with regard to economic
incentives only, since other drivers are definitely also relevant when attempting to
stimulate positive behaviour. Another definition which recognises this broader
understanding of incentives is provided by Hausman and Welch (2010, p. 126): “Nudges
are ways of influencing choice without limiting the choice set or making alternatives
appreciably more costly in terms of time, trouble, social sanctions, and so forth. They are
called for because of flaws in individual decision-making, and they work by making use of
those flaws”. Furthermore, it should be noted that although Thaler and Sunstein (2008)
and many others use the term ‘nudging’ about making people make ‘positive’ choices, the
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term is not exclusively used in this manner (Saghai, 2013). In this vein, editor of The
Nudge blog, John Balz, argues that a distinction should be made between nudging and
libertarian paternalism: Libertarian paternalism is a political outlook, but “nudging takes
place in [a] variety of realms where the nudger’s explicit goal is to promote [the nudger’s]
own welfare (think of almost any consumer marketing strategy or retail store layout)” (Balz,
2013).

Hansen and Jespersen’s framework
As mentioned, based on our literature search conducted, we found the framework
produced by Hansen and Jespersen (2013) to be the most solid starting point in so far as
the goal is to understand the distinctions between different types of nudging. The
framework is based on two distinctions, type 1 versus type 2 nudges, and nudging that
lends itself to epistemic transparency and nudging that does not (non-transparency). Both
type 1 and type 2 nudges aim at influencing automatic modes of thinking, but type 2
nudges are aimed at “influencing the attention and premises of — and hence the
behaviour anchored in — reflective thinking (i.e. choices), via influencing the automatic
system”, while type 1 nudges are only aimed at “influencing the behaviour maintained by
automatic thinking, or consequences thereof without involving reflective thinking” (Hansen
and Jespersen, 2013). As an example of a type 2 nudge, Hansen and Jespersen mention
the ‘fly-in-the-urinal’ nudge, which aims at capturing the visual search processes
performed by automatic thinking, and when this happens, the nudge works by attracting
reflective attention. The consequence of the reflective attention is a decision to aim for the
fly or not, which compared to urinals with no ‘flies’ in them increases the likelihood of a
focus on the current act of urinating. In fact, the result of this particular application of
nudging is claimed to be responsible for a decline in spillage of 80 per cent (Thaler and
Sunstein, 2008). As an example of a type 1 nudge, Hansen and Jespersen (2013)
mention the Wansink (2006) studies, which (among other results) showed that changing
plate sizes in a cafeteria from a 12-inch dinner plate to a 10-inch dinner plate, without
telling people this, led people to serve up and eat 22% less food. A transparent nudge is
defined as “a nudge provided in such a way that the intention behind it, as well as the
means by which behavioural change is pursued, could reasonably be expected to be
transparent to the agent being nudged as a result of the intervention”, while a nontransparent nudge is defined as “a nudge working in a way that the citizen in the situation
cannot reconstruct either the intention or the means by which behavioural change is
pursued” (Hansen and Jespersen, 2013). The mentioned ‘fly in the urinal’ nudge is an
example of a transparent nudge, while the ‘reduced dinner plate size’ is an example of a
non-transparent nudge, assuming the consumers are not aware of the plate size
manipulation.
Combining the type and transparency dimensions produces four types of nudges. The first
type of nudges, ‘transparent type 2 nudges’, includes nudges which “engages the
reflective system in a way that makes it easy for the citizen to reconstruct the intentions
and means by which behaviour change is pursued” (Hansen and Jespersen, 2013). The
mentioned ‘fly in the urinal’ nudge is an example of this type of nudge. Other examples of
this type of nudge mentioned by Hansen and Jespersen (2013) include: "making particular
actions salient (“look right” painted on the streets of London, or the provision of nutritional
advise by showing how to combine food on a plate, as done by ChoseMyPlate.gov, in lieu
of the traditional food-pyramid)”; “making preferences salient (e.g. by the use of green
arrows or footprints to nudge people to take the stairs or throw litter in dustbins)”; “making
consequences salient (e.g., displaying disturbing pictures on cigarette boxes, putting
calorie postings on menus, or providing real-time feedback on energy-use)”; and “using
social salience (e.g., electronic boards that depict one’s real-time speed in a way that
makes this speed public knowledge)”.
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The second type of nudges, ‘transparent type 1 nudges’, includes nudges in which
reflective thinking is not engaged in what causes the behaviour change in question.
Rather, reflective thinking occurs as a by-product, but in a way that easily allows for the
reconstruction of ends and means” (Hansen and Jespersen, 2013). For this type of nudge,
behavioural change is more or less unavoidable to begin with, but since it is transparent,
the influenced person is allowed to recognise the intention and means of the nudge. The
examples of this type of nudge, mentioned by Hansen and Jespersen (2013), include:
“nudges that work by activating instinctive automatic responses (e.g., the use of the colour
red, or flashing lights to draw attention to a sign, and the use of a car horn)”; “nudges that
work by activating learned responses (e.g., the fictive and somewhat dangerous use of
fake potholes painted on the road to slow driver speed)”; and “nudges that work by
changing the consequences of defaults in ways you are bound to notice (changing printer
defaults from one-sided to double-sided printing)”.
The third type of nudges, ‘non-transparent type 2 nudges’, includes nudges which, if to be
successful, require that “the reflective system has to be engaged, but it doesn’t happen in
a way that by itself gives people epistemic access to the intentions and means by which
influence is pursued” (Hansen and Jespersen, 2013). The examples of this type of nudge,
mentioned by Hansen and Jespersen (2013), include: “nudges in general aimed at
affecting decision making by the clever framing of risks (e.g., when choosing between two
medical treatments)”; “nudges aimed at improving compliance rates in subtle ways (e.g.,
by posting posters with human faces to increase compliance rates with norms, such as
cleaning up after oneself or paying for coffee)”; “using subtle cues to activate preferences
for making particular choices (e.g., taking the lid off the ice-cream freezer, leading more
costumers to crave and ultimately buy ice-cream)”; “using lotteries to get people to
overestimate the chance of obtaining a rare effect (e.g., lotteries to encourage tax
reporting)”; and “anchoring people’s willingness for what price to pay for chocolate on their
social security number”.
The fourth type of nudges, ‘non-transparent type 1 nudges’, includes nudges that “cause
behaviour change without engaging the reflective system and in a way that does not make
it likely to be recognized and transparent”. The mentioned ‘reduced dinner plate size’ is an
example of this type of nudge. Other examples of this type of nudge, mentioned by
Hansen and Jespersen (2013), include: “changing of background defaults (e.g., changing
from an opt-in to an opt-out procedure for registering as an organ donor)”; “subtle and
seemingly irrelevant changes to objects or arrangements in the behavioural context (e.g.,
changing the shape of glasses to reduce calorie intake, the removal of trays in cafeterias
to reduce food waste, and rearranging cafeterias to get people to head for the salad buffet
first rather than the meat)”; and “the use of anchoring expectations (e.g., announcing a
longer waiting time than actually expected, so people become pleasantly surprised)”.

A framework of nudges in the design of consumer goods
Nudge transparency and consumer goods
As mentioned in the introduction, moving from a focus on governments, institutions and
businesses to designers/producers of consumer goods has some implications. More
specifically, in relation to consumer goods, non-transparent nudging appears to be of very
narrow application, because the consumer is likely to be destined to eventually discover
the nudge at some point of use, and if not, the consumer is likely to be subjected to a
undesired product performance without knowing why. Among the examples of nontransparent nudges, given by Hansen and Jespersen (2013), there are no examples of
consumer goods designed to, in a non-transparent manner, nudge consumers in an
ethical direction. However, some products have characteristics which the consumer does
not detect and which can nudge the consumer towards some kind of behaviour. One of
the clearest cases may be foods which can include ingredients that dispose the consumer
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towards certain behaviour, while the consumer fail to discover this effect — either
because of not reading the ingredients declaration or not understanding it. However, if
some food ingredients have positive effects, for example increasing the feeling of satiety,
and thereby nudging consumers towards avoiding over-eating, it would appear strange if
the producer of the product would not make great efforts to make consumers aware of this
feature — as it is done by many weight loss food products.
Another possible objection to the argument of non-transparent nudges being of minor
relevance in relation to consumer goods design could be that some products can nudge a
user towards better behaviour because of their beauty, comfort or similar, and that this
effect may not be transparent. For example, it has been shown that people experiencing
rooms as beautiful, familiar or likewise (or surrounds themselves with beautiful objects)
are affected in a positive way, although the persons were not necessarily aware of this
connection (Mintz, 1956; Gifford, 1998). The reason that this cannot be categorized as a
non-transparent nudge is that when a consumer buys beautiful furniture, it would most
likely be because of reflections such as ‘this chair is beautiful, it would be nice to have’.
Thus, the consumer is actually to a large extent aware of this nudge.
Although, it may not be far fetched to imagine a situation in which a designer/producer,
driven by good intensions, designs a product that non-transparently nudges the consumer
in an ethical direction, it may prove problematic to implement such nudges. For example,
in order to minimize energy consumption in relation to a product, such as a washing
machine, there are at least three principal ways of making users consume less energy: (1)
drawing attention to environmental concerns; (2) making the eco-setting default, and (3)
secretly redefining settings. The first strategy could be implemented by having an ecobutton accompanied by illustrations that draw attention to pollution problems. This would
qualify as a transparent nudge, since the purpose is to make people reflect upon
environmental-friendly choices. The second strategy plays on the convenience principle,
i.e. that we are more disposed to make convenient choices if we do not have clear
preferences or agendas. Thus, by making the eco-button the standard choice, this may
promote users to choose this setting more often. This, however, is also a transparent
nudge in the same manner as the example mentioned by Hansen and Jespersen (2013)
of a printer with double-sided printing default. The question would also be if this would
have the desired effect unless the user would have to use significantly more effort to
choose another setting. The problem with this design is, however, that it may cause users,
who are not interested in using the eco-setting, to dislike the product, which in effect
creates a negative publicity for the product. The third strategy is to simply call the ecosetting for 'standard' without informing about that this in fact is an eco-setting. The
problem of this strategy is that the user most likely would realize that the washing
machine's standard setting implies slower and/or less efficient washes, as compared to
other washing machines, but without being aware that this is because they are using a
more environment-friendly setting. In fact, this problem illustrates a central difference
between consumer goods and initiatives from policy makers, namely that in the context of
consumer goods, the consumer is almost free to make alternative choices, while they only
have a minor influence in relation to policy makers.
As indicated, we have not been able to identify significant non-transparent nudges with
ethical purposes in relation to consumer goods. Having said that, obviously, we recognize
that such may exist. However, if this is the case, we still find it doubtful that such products
constitute such a significant part of nudging in consumer goods that the dimension can be
considered relevant to include as of present. If designers were to aim at developing these
kinds of nudges, there is nothing in terms of material limitations that stand in the way of
doing so. But until such development takes place, the use of nudging in relation to
consumer goods seems to differ much from public policy contexts where non-transparent
nudges can be found in many forms and be rather efficient.
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Decisive and non-decisive nudges
Having argued against the relevance of non-transparent nudges in relation to consumer
goods, we propose to make another distinction, namely that of the nudging features of a
consumer good being decisive for a purchase decision (decisive nudges) or not (nondecisive nudges). In the case of decisive nudges, the nudging feature is a major argument
for the decision to buy, whereas for non-decisive nudges the decision to buy is mainly
founded on other factors.
An example of a non-decisive nudge is the above-mentioned of a printer with a default of
double-sided printing, which is implemented in the hope of changing the printing
behaviour of the consumer. In the classification by Hansen and Jespersen (2013), this is
categorized as a ‘transparent type 1 nudge’, where the transparency label is used
because at some point it becomes evident to the user that this setting is the default, and
the type 1 label is appropriate because in some parts of the process the user may print
without being aware of this setting. This type of nudge can be categorized as a nondecisive nudge because it seems impossible to imagine that this feature could be a major
argument (or an argument at all) for buying exactly this printer.
An example of a decisive nudge are dinner plates that are manufactured in a size smaller
than the usual one in the hope that this will subconsciously trigger the user to eat less, i.e.
an effect similar to the one mentioned in the Wansink (2006) studies. The big difference in
this case is that in the Wansink studies the participants were not aware of eating from
smaller plates, and at no point did they become aware of this. They put less on the plate
and ate less without knowing it. Thus, Hansen and Jespersen (2013) categorized this as a
‘non-transparent type 1’ nudge. However, the non-transparency is lost when consumers
buy smaller plates that are designed and marketed as a means to eat less. In the case of
the smaller plate, it is exactly the size of the plate and the predicted effect of eating food of
a smaller plate, that is the decisive reason for choosing a plate of this kind, with these
particular nudging features.

Four types of ethical nudging in the design of consumer goods
By combining the distinction between decisive and non-decisive nudges with type 2 and
type 1 nudges, as defined by Hansen and Jespersen (2013), four types of nudges are
produced as shown in Figure 1. To make the nudge labels more explanatory, the terms
‘reflective’ and ‘non-reflective’ are used instead of ‘type 2’ and ‘type 1’, respectively.

Figure 1: Types of nudges in consumer goods
The four main types of ethical nudges in the context of consumer goods can be defined as
follows:
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•

Reflective decisive (RD) nudge: aims at influencing reflective thinking by
influencing the automatic system; the nudging-features of the product are decisive
for choosing the particular product.

•

Reflective non-decisive (RND) nudge: aims at influencing reflective thinking by
influencing the automatic system; the nudging-features of the product are not
decisive for choosing the particular product.

•

Non-reflective decisive (NRD) nudge: aims at influencing the behaviour maintained
by automatic thinking without involving reflective thinking in part of the use process;
the nudging-features of the product are decisive for choosing the particular product.

•

Non-reflective non-decisive (NRND) nudge: aims at influencing the behaviour
maintained by automatic thinking without involving reflective thinking in part of the
use process; the nudging-features of the product are not decisive for choosing the
particular product

To further explain the nature of these four district types of nudges, subsequently examples
of these nudges are provided. Table 1 provides an overview of these examples.
Nudge&type&
RD#

RND#

NRD#

NRND#

Example&
CO2#switch#
Wattson#clock#
WaterGuide#
Seat#belt#alarm#
Food#with#salient#calorie#information#
Smartphone#with#high#volume#warning#
Smaller#plates#
Drinking#glasses#in#particular#shapes#
Cleancut#dispenser#
Printer#with#twoEsided#printing#default#
Computer#with#low#power#use#default#
Dishwasher#with#eco#default#

Purpose&
Make#oneself#use#less#electricity#
Make#oneself#use#less#electricity#
Make#oneself#use#less#water#
Make#the#user#use#the#seatbelt#
Make#the#user#avoid#overeating#
Make#the#user#avoid#hearing#injury#
Make#oneself#eat#less#
Make#oneself#drink#less#alcohol#
Make#oneself#use#less#kitchen#towel#
Make#the#user#use#less#paper#
Make#the#user#use#less#energy#
Make#the#user#use#less#energy#

Table 1: Examples of the four types of nudging
An example of a RD nudge is the co2 light switch sticker, from Hu2 Design, shown to the
left in Figure 2. The idea of this product is that each time the light switch is used the
sticker captures the attention of the user and makes him/her reflect about the co2
emission consequences of electricity consumption. Another example of a RD nudge is the
Wattson clock, from the company Energeno, shown in the middle of Figure 2. The
Wattson clock initially looks just like an ordinary clock, but it comes with a clip and a
transmitter which should be connected to the electricity meter of the house, so that the
Wattson clock can measure the total energy expenditure of the household in real time.
Besides showing the watts used, the Wattson clock can calculate the costs of running
different electrical appliances. According to Jespersen (2013), developers at Energeno
claim it reduces energy usage by 25 %. Another example of a RD nudge is the
WaterGuide, from Smile Energy, shown to the right in Figure 2. The WaterGuide should
be attached to the mixer tap in the shower, and can hereafter give live feedback audibly
and visually on the screen. The audio feedback makes sounds in response to water and
hot water consumption, while the visual feedback consists of a lit up background in the
easily recognisable traffic light colours (i.e. red, yellow and green) and animated smileys
in response to consumption. According to Schmidt (2012), WaterGuide has been tested
on 35 families, which resulted in a cut of 30 % of the households’ water consumption.
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Figure 2: CO2 wall sticker (Hu2, 2013), Wattson clock (Energeno, 2013), WaterGuide
(Smile Energy, 2013)
An example of a RND nudge is a car seatbelt alarm that continuously makes noise until
the seatbelt is fastened. The idea of this nudge is that the automatic system is influenced
by the (annoying) alarm sound, which activates the reflective system that affects us in a
way that makes us put on the seatbelt to make the sound stop; or it is seen as a reminder
to the user to put it on. It should be noted, that although Hansen and Jespersen (2013)
define a seatbelt alarm as a nudge, it could be debated whether its function does not
makes the choice of not putting on the seatbelt appreciably more troublesome. Such
discussions are, however, outside the scope of this paper. Another example of a RND
nudge is saliently placed calorie information (how much does the product contain and
what is the recommended daily intake) on food products, which aims to capture the
attention of the consumer before using the product. For this to be a RND nudge, it should
cause the user, when about to consume the food product, to become aware of the calorie
information and to reflect in a manner that makes him/her eat only what is necessary. A
third example of a RND nudge is the use of red colour when the volume is set too high on
the volume display on a smartphone when using earphones. The red colour is associated
with a warning, for which reason it automatically captures the attention of the listener, and
thereby forces the user to become aware of, and thereby reflect upon, that the volume
may be set too high.
An example of a NRD nudge (besides ‘reduced dinner plate size’) is specially shaped
drinking glasses. According to Van Ittersum and Wansink (2005), bigger, wider and more
curved drinking glasses increase the tendency to drink more, while slimmer, taller and
straighter drinking glasses have the opposite effect. If a drinking glass is marketed as
having this effect, and this leads to a purchase decision, it qualifies as a NRD nudge.
Another example of the NRD nudge is the Cleancut Dispenser, shown in Figure 3. The
Cleancut Dispenser is claimed to be able to take any brand of kitchen towel and
dispenses it automatically in small strips, thereby reducing use of kitchen towels. Buying
this dispenser is obviously a result of reflective behaviour, but the aim of buying the
dispenser may be, besides making it easier to cut towel into smaller pieces, to make
oneself use less towel without thinking about it.
An example of a NRND nudge (besides ‘default double-sided printing’) is a computer
designed with a low default power setting. The power default may result in the user
accepting this setting despite of being used to a more energy consuming setting. The user
may without being aware of it grow accustomed to the low power setting and decide not to
change it, even if eventually becoming aware that it can be changed. A similar example of
a NRND nudge is a dishwasher with an eco-setting, which without hiding that it is an ecosetting presents this as a standard/default setting. Thus, in cases in which the user does
not have any washing preferences, the user may choose this setting because it is the
default. Since it is visible that the setting is an eco-setting, this is a transparent nudge.
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Figure 3: Cleancut Dispenser (Kirk, 2011)

Discussion
Having defined four distinct types of nudges in relation to the design of consumer goods,
while recognising that these products only constitute a minor part of consumer goods, the
question emerges: what are the barriers in relation to implementing such nudges? In
relation to the incorporation of non-decisive nudges into consumer goods, a major
challenge seems to be that the producer (unless the nudge is implemented following a
public regulation) provides the consumer with some product characteristics, which the
consumer in many cases did not ask for or may prefer not to have. In fact, such nudges
could potentially have a detrimental effect on a great number of consumers who may
choose other products as a consequence. On the other hand, companies producing
products harbouring nudges may gain a reputation of being concerned about its
customers and thereby attract new consumers as well as increase customer loyalty. Thus,
it appears that for such nudges to gain more widespread use, products with such nudges
need to be accompanied by significant marketing efforts. In relation to decisive nudges,
the demand for such products seems to be a major challenge. More specifically, the
relatively small availability of such products would, according to market logic, be explained
by a lack of demand. Since there is a large market for products that either are good for the
consumer or environment-friendly, this lack of demand appears to be related to a lack of
useful products or a lack of awareness on behalf of consumers about the efficiency of
such products. Thus, to promote such products, it appears that there is a need for better
products and/or information about these.
However, it seems naive to believe that market mechanisms alone will pave the way for
more widespread use of nudges in consumer goods. Thus, one could ask: what is the
responsibility of designers? Whenever a design is implemented, it opens up certain
possibilities and closes off others. How does this raise special issues, if any, regarding the
ethics of design? What makes nudging unique in a design context is that nudging may
both enable designers to highlight certain overall user preferred decisions opportunities,
but also enables the designer to affect decisions of users or those who inhabit designed
environments by bypassing the reasoning processes of users. If designers have the ability
to paternalistically influence people in ways that make people make choices for
themselves that are, on general accounts ‘better’ for them and better for society as a
whole, than choices that may be worse, are they obliged to do so, or are they even
permitted? It has to be recognised (as argued by Thaler and Sunstein) that most
instances of nudging take place where a decision is already being made unconsciously.
Which plates to use in a cafeteria, and how to design urinals, is a matter of choices. Some
kind of plate size has to be used, and some kind of urinal design has to be used. Thus,
environments and designs are already nudging us, as we speak. What we have come to
realise is that we are affected in this way, all of us, and now we have a choice as to
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whether we want to be ethically responsible in our designs or simply ignore the fact that
people base choices in part on the basis of recognisable modalities, and ordering of
objects. One could argue that because we are already being nudged in one way or
another, it is not the case that by making a choice about which way to influence people we
thereby undermine their autonomy any more than it is already being undermined. In cases
where we are already being nudged, designers do however have ethical responsibility if
they decide to incorporate nudges in their design, because they will be doing so
intentionally. In certain cases where no nudging through the necessity of design is bound
to take place, there will be the same ethical issue if nudging is introduced. If nudging takes
place, we suggest that is in line with the preferences of users. This we take to be nonproblematic, since the category non-transparent nudging seems to be so rare that users
normally will be fully aware of purchasing designed goods intended at nudging them, and
no one would presumably buy something that is designed for satisfying certain
preferences if they did not have those preferences.
Another aspect, which needs to be considered, is that not all consumers are equally well
equipped for making choices for themselves, and not everyone form their decisions based
on the normal cognitive abilities. Thus, designers need to take vulnerable populations into
account. For example, certain people may struggle with nudges due to limited cognitive
ability, and thus transparent nudges (see for example Blumenthal-Barby and Burroughs
(2012) for a related point in the context of organ donation schemes and medical treatment)
may take the form of potential non-transparent nudges for someone. In these cases (as in
general), designers need to consider whether a particular way of nudging may count as an
instance of manipulation, perhaps as something that limits people's options of choice.
Thus, when nudging by default is used, it must be fairly easy for people to opt out of the
default option (Blumenthal-Barby and Burroughs (2012) make this point in the context of
bio-ethics). People need to be able to recognise that they are using a designed object
operating with a default option. Thaler and Sunstein are aware of this when suggesting
that nudging should not burden choices (Thaler and Sunstein 2008, p. 5). However,
‘burden of choice’ as well as ‘ease of opting out’ are relative terms. If users are less
educated, or illiterate or, as mentioned above, somehow impaired, what may constitute a
simple procedure of change for one user, may constitute a serious challenge for another.
When people are being defaulted into certain behaviour, designers need to think broadly
about the consequences of doing so; both in terms of the heterogeneity of users and their
abilities, but also in terms of user preferences. It is hard to imagine that every user who
operates a defaulted designed object will experience that as being in line with their own
reflected preferences. Thus, the idea that nudges are simply justified in virtue of being in
line with user preferences can come under pressure, and a different kind of justification
needs to be addressed. In the least there should be good evidence that the intended
behaviour nudged for is beneficial in general. What the extent of our paternalistic
responsibility should be is a further and complex issue which goes beyond the scope of
this paper.

Conclusion
This paper has provided argumentation for why existing ways of classifying nudges are
not suited when the focus is on consumer goods design in an ethical perspective — more
specifically, because non-transparent nudging seems to be almost irrelevant in this
context. Instead, this paper proposed a distinction of the nudging features of a product as
decisive or non-decisive for a purchase decision. Employing the remaining dimension
from Hansen and Jespersen (2013), the paper produced the four types of nudges: (1)
reflective decisive nudges, (2) reflective non-decisive nudges, (3) non-reflective decisive
nudges, and (4) non-reflective non-decisive nudges. Through 12 examples of such
nudges, the paper demonstrated the relevancy of these four types of nudges, as well as
the distinct difference in the nature of these.
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The discussion based on the framework pointed to some of the challenges related to the
different kinds of nudges, more specifically that consumers may be annoyed by nonrequested nudges, while there is a lack of nudging-focused products and/or awareness
about these. Furthermore, the paper argued that in relation to products that in some ways
nudge us (often in relation to more consumption), designers have an obligation to
consider such nudging aspects of their designs and to avoid pushing consumers in a
negative direction. However, the extent of such paternalistic responsibilities needs further
discussions, which are beyond the scope of this paper.
In relation to the usefulness of the proposed framework, it may aid designers and
producers in making more ethical products by pointing to four distinct ways of
incorporating ethical dimensions into the design of consumer goods. Furthermore, the
framework may support future discussions of the use of nudging in relation to consumer
goods, so that unfruitful discussions, caused by different underlying conceptions of what
nudging is, can be avoided. Future research needs to explore barriers for the use of
ethical nudges in relation to consumer goods, as well as continuing the discussion of the
responsibility of designers' in this context.
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Abstract
The idea for this article was noticed by the authors during analysis of interview materials
collected from 14 professionals working with packaging. The professionals frequently
touched themes of creative and implicit activities needed to accomplish design projects.
The purpose of this article is to open up discussion about implicit elements in packaging
design expressed in verbal form. Drawing on discussions about tacit knowledge (Polanyi,
1974; 2009), reflective practice and practitioner (Schön, 1983; 1995), wicked problems
(Rittel & Webber, 1973), and designerly ways of knowing (Cross, 2006) the phenomenon
of implicit elements in packaging design is examined. The materials are approached with
a case study approach. “Casing” is built around two research themes: how the
professionals describe implicit activities typical for packaging design, and what are the
characteristics of these implicit practices spontaneously brought up in the interviews.
Three implicit elements were constructed inductively across the interviews. These are 1.)
verbal descriptions of interpretation and understanding of a design task, 2.) role of
creativity, intuition and instincts when design activities are verbalised, and 3.) meaning of
making and experience in design practice. Although, the research design is solely
explorative and based on interviews, discussions about implicit phenomena in design are
brought forward in the discussion chapter.

Keywords
Case study; Professional interviews; Packaging design; Packaging; Tacit knowledge;
Qualitative research
How to design a packaging that creates sense of solidarity, is on a same
wavelength with a user, conveys certain feelings, plays like a good music, proceeds like
an interesting book or resonates nicely with a user experience? What kind of design is
“most advanced yet acceptable” (e.g. Loewy, 1951)? How this kind of a design is realised?
The starting point of this article was a research material based observation that revolved
around the questions mentioned. Professionals working closely with packaging and
packaging design were interviewed in the spring of 2012. Initially, the purpose of the
research material collection was to investigate broadly current issues around packaging
especially from the marketing, design and consumer points of view. The topic of this
article was not considered during collecting the interviews. During analysing and revising
two conference articles (see Ryynänen & Rusko, 2013; Ryynänen & Hakatie, 2013) it
became evident that professionals working with packaging have certain impressions and
thoughts about realising packaging design which are mostly implicit. However, these
implicit practices were referred to with certain pointers. The term “tacit” is not used in this
article, since it has established meaning discussed later in the article.
The interviewed professionals mentioned frequently challenges in their work that needed
certain abilities or implicit working methods that escape verbalisation. The professionals
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emphasised that some of the challenges in packaging design are solved only with
“professional skills” or “special expertise”. In this context, meanings of creativity and
“creative aspects of designing” were emphasised. Intuition and “uncompromising
professional eye” were terms used to describe or verbalise the phenomenon under study.
What seemed to be common for all of these expressions is that the professionals cannot
explicitly specify, what the abilities mentioned above are and how they are applied. In
other words, how designers operate or what is it that they actually do when they apply, for
example an “uncompromising professional eye”, left unanswered. Design solutions are
“rising” out from somewhere, they ”happen” or ”take place” as a design process
progresses. Design solutions are “seen as obvious” or “self-evident”. Producing a design
solution was described as highly context-bound. Circumstances where designing takes
place were constructed in the interviews as challenges that described how creative activity
is organised.
The unit of analysis is the whole of hints of implicit elements in packaging design
expressed in the interviews. In the analysis, attention was especially paid to expressions
that could shed light to these silent elements. Especially situations described as
challenges, that called for creativity and that were somehow described as odd or
demanding by the interviewed professionals. Expressions were picked up by the authors.
Likewise, the implicit elements discussed later were constructed by the researchers.
Excerpts of interviews related to the themes were collected from several interviews. The
excerpts were collected together and analysed as one research material corpus.
Quotations describing similar events and action were constructed as three elements
presented in the next chapters. Analysed case - what are the implicit elements in
packaging design expressed in verbal form - revolves around different situations, actions
and information that the packaging professionals’ brought up during the interviews. The
purpose is to identify implicit elements in packaging design and to give it a
comprehensible meaning: that is, to make silent and implicit meanings transparent in a
way that issues in packaging design involving are easier to recognise.
This article is organized in the following sections. Firstly, a short introduction to the
research context is provided. Secondly, research materials and methods are presented,
followed by a section describing what the observed implicit elements are and how the
packaging professionals described these elements in the interviews. Finally, the three
elements identified are discussed in the context of packaging design.

Tacit Knowing of a Reflective Practitioner Solving Wicked
Problems with Design Thinking?
If there is a shared discourse in design, the one discussed in this article is challenging to
grasp. The claim is that certain themes in packaging design escape verbalisation. If so,
how can this discourse be analysed? It is argued, that implicit and silent ways that
characterise packaging design can be basically applied to other areas of design, as well. It
is also worth pursuing knowledge that increases deeper understanding of the foundations
of design. A big debate, not only relevant in the field of broadly understood design,
concerns how human beings are creative and how creativity could be described.
People know more than they can say (Polanyi, 1974; 2009). This tacit knowledge is visible
in Polanyi’s well-known example: how are we able to identify a familiar face in the crowd?
We can do it, but we do not know how we do it. Tacit knowing is a trait of an individual.
When applied to work of designers’, it can be argued that all of the choices were made
while designing cannot be explained. On the other hand, designers are described as
reflective practitioners. Reflection happens or at least it becomes visible, when an
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individual or a group of people actively make something and consider what they do at the
same time. Reflection in action and reflective practices can be examined during making
and designing (Schön, 1983; 1995). These practices often escape verbalisation.
Another point relevant in the context of this article is presented by Rittel and Webber
(1973) in their seminal text. Their approach was task or problem-based. They
characterised design and planning problems as “wicked” or ill-defined. It is presented that
these problems are basically unreachable by the research methods of science and
engineering tackling with “tame” problems. Designers tackle with complex tasks. It is also
suggested that there is a collection of design abilities designers employ implicitly. Cross
(2006, 20) identifies four characteristics of design ability. These are 1.) a competence to
resolve ill-defined problems, 2.) a tendency to adopt solution-focusing strategies, 3.) an
ability to employ abductive and productive thinking, and 4.) a capability to use non-verbal,
graphic and spatial modelling. These features are claimed to comprise “designerly ways of
knowing”, which is a particular synthesis of knowing and doing.
Context of this article is built on the following assumptions: designers know something
they cannot verbalise (tacit knowledge), they reflect what they do while designing
(reflection in action), problems a designer tackles with are typically ill-defined (wicked
problems) and designers employ certain abilities (design thinking) in order to succeed in
what they do. All of the characteristics mentioned are related to design work and they
embody implicit elements that are tricky to verbalise. In this article, focus is on
professionals’ verbal description of implicit elements in packaging design. The purpose is
not to verify the above mentioned theories, but to explore what professionals tell about
design work in this context.

Research setting, materials and method
Research materials incorporate 14 theme interviews collected from the professionals
working with packaging. The representatives of higher education (5), packaging
researchers (5) and representatives of packaging design agencies (4) working closely to
packaging development were interviewed. Number of the interview and the background of
the professional (education = E, research = R, business = B) are indicated in the end of
quotations. The interviews lasted from two to four hours, and they were recorded and
transcribed in detail. The transcribed text file contains altogether 469 pages. The first
author, educated as consumer economist, collected the interview materials. All of the
materials are collected in Finnish and quotations presented are translated by the authors.
The themes discussed during the interviews included various aspects of the packaging
value chain from the materials and technology development to design, marketing and
consumer issues.
The structure of each interview varied because the interviewer pushed flexible and
informal situation in order to create an open minded conversation easy to contribute.
Personal interviews as a research material collection method produce information in a
constructive manner. An interviewer and interviewee construct the achieved information in
mutual interaction by making interpretations and injecting insights to the conversation
(Moisander et al., 2009). Because this research is based on the interview materials, it is
essential to take into consideration that the analysis revolves around speech and
verbalised descriptions of design and designing. The research materials do not allow
interpretations or deductions to be made of design work or design practices as such. This
article is therefore tied to the research tradition of speech and text (e.g. hermeneutics)
instead of pragmatism or phenomenology. In other words, article deals with professionals’
speech acts interpreted by the authors: how they produce or construct implicit elements of
packaging design in the interview situation?
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The talk about implicit issues in designing was isolated from the main data corpus for
detailed analysis. This was done by the authors in the analysis phase. The task of
identifying implicit issues from the interview materials was not an easy one: all of the
references touching upon challenges, issues described as problematic and somehow
abstract or inexplicable were included for further analysis. The approach of this article is
close to what is called explorative case study (Ragin & Becker, 1992; Stake, 1995; Stake,
2000). The approach is useful as the phenomenon under scrutiny is complex, contextual,
and context sensitive (Yin, 2003).
The case studied is defined as the professionals’ perception of implicit issues in
packaging design that are hard or sometimes even impossible to articulate. The
examination of the case is research material-led and implicit elements constructed during
the analysis stage are examined from the professionals’ viewpoint. The voice of the
professionals’ are brought forward with substantial quotations extracted from the
interviews. However, the roles of the researchers are substantial in producing
interpretations about implicit elements. The main concern is in understanding the case
studied in itself, with lesser interest in theoretical inference or empirical generalisation
(George & Bennett, 2005; Hammersley & Gomm, 2011).

Interpretation and understanding – formulation of design
task
When a design project is examined in a chronological order, kick-off meetings and written
packaging design tasks are the first occasions when implicit elements seem to “appear” in
the interviews. These elements do not appear as such, but rather in a form of anxiety and
uncertainty about a design process to come. Interviewed professionals brought frequently
up the first steps in a design process as problematic. Especially, the meaning of a design
brief was perceived as something not that easy to understand and communicate with
others. A design brief or a task given to a designer was seen as a potential source of
misunderstandings (Ryynänen & Hakatie, 2013). Packaging design briefs were brought up
in the interviews especially by the designers. One way to explain this is to emphasise
“company-led” brief in a negative sense or that clients cannot explicitly tell what they want:
Packaging design briefs from companies are a bit of this and that, such vague
assignments. It is one of the challenges. Industry is doing a bit (..) trying to develop
everything at once. But the result is that nothing is done properly in the end. (E1)
I think that the problem is ( ) in a sense, it is company-led brief. ( ) Design briefs
have a major effect on what you can and are basically allowed to do. I will critically
generalize, but typically they [customer company’s representatives] have not had
time or bothered to think about what should be done in designing. Then a designer
has a tremendous task to process a fuzzy general brief into something that is
maybe sought after by a client company. Well, I guess it is part of our expertise to
stitch up a design task. ( ) It should be studied and discussed how you give a
proper brief for a creative activity. (E4)
They [company representatives] know there is a problem; they cannot pin down
the problem. They just want sales to increase. They cannot give a proper brief.
Designers have to (..) interpret (..) something. (B9)
Company representatives buying packaging design cannot typically verbalise what they
actually want or expect. However, customers buying packaging design do make
interpretations about outcomes of the design process. This was identified as one of the
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implicit elements in packaging design by the authors. It is typical that packaging
development team members have different understanding about the task at hand. Another
problem arises when packaging design project is divided into separate tasks conducted by
different organisations. In these cases complexity increases since all of the participant
organisations can have their own interpretations about the task:
Formerly and still today, design is bought from one place and graphical design
from another place. And third actor - an engineer - is responsible for material
development. It is a mess. All of the participants understand the task differently.
And if we are to build a brand logically (..) I am sure that the designer is pulling to
other direction than the graphical designer. Also the engineer has her own visions
about the design task. (B5)
Design brief can be seen as embodying implicit assumptions from the client company’s
side. From another point of view, it is perceived as a designer’s job to simplify and
concretise the needs. But how is this done? It is obvious that subjective opinions,
viewpoints and knowledge that define design briefs are implicit in a way that their
meanings are rarely shared. Another question is: Should a company buying packaging
design know in advance what they want? (Ryynänen & Hakatie, 2013) And if they do, how
could both a designer and a client verbalise this information so that the mutual
understanding can be formed? It was also perceived as one of the tasks of a designer to
carve out what actually should be designed:
Customer companies buying packaging design cannot tell what they want. So, you
have to guess something that will probably lead to right direction. You just try to
come up with designs that the company can probably use in their business. (B7)
I must say that it depends on how good luck a company has with a designer. (..)
Designer should be able to concretise, at least moderately, company’s goals. (..) A
good designer can see situation in SMEs’ straight away. (..) I have seen that a
good designer can help a company even if company representatives have no idea
where they are going or what it is that they really want. One of the most important
characteristics of a designer is (..) that she can see the strategic situation of a
company better than an average developer. (R6)
What seemed to be common in the interviews is that implicit elements are also connected
with an act of creating something new. These situations are perceived as challenges,
because something new cannot be evaluated in advance or when a design brief is
planned. It is typical to expect something new from the packaging design process. How to
design it and what the new is, is mostly implicit. Creating something new in the guidance
of a design brief given in the beginning of a project was defined as a design challenge:
On the other hand, a challenge is that you need to create something new that
looks fresh. You just cannot take average solutions and try to make it as an
interesting packaging. It will not simply stand out. Exceeding the present and
creating something new is one challenge a designer always faces. (E1)
All designers want to make something new. So it is not only (..) That is a bit
egoistic thing where ( ) We go and meet the client and we listen to them and we
think that they can be right about stuff. But also it is nice, that it is a truth, that you
can also make something new. And that is a value in itself. (B9)
Starting points of any design project and especially design briefs were perceived as
embodying implicit elements. Other points discussed were: How design task is interpreted
by participants? And how expected outcomes are understood in the beginning of a project?

1575

Also something new is expected from a packaging design process. What it is and how it is
created was perceived as an implicit matter in the beginning of a design project. All of the
factors discussed seemed to have certain elements that escaped verbalisation. Various
explanations were presented as challenges. However, detailed insight about, how to deal
with these abstract issues in packaging design, was not provided in the interviews.

Intuition and instincts – how to get ideas?
What are the elements in packaging that communicate certain associations, for
example that a product is perceived as ecological? What are the design elements?
How do you communicate the matter to the consumers? You should use design to
back up the message. (..) In a way that the message is first, observable and then,
understandable. How ecological is communicated with packaging? (R7)
The quotation above shifts emphasis from design briefs, differences in interpreting design
tasks and various ways of understanding the expected design outcomes to an act of
designing. In the interviews implicit elements were attached also to actual design work. An
act of verbalising how a form is given in a packaging design process seemed to be quite a
demanding task. For example, abstract factors such as creativity and intuition as general
traits of a designer are mentioned in the interview materials:
Processes of realising design are kind of (..) Well, we are talking about quite fuzzy
area. Just if you could open it up or explain it somehow reasonably. And it revolves
around this design thinking terminology (..) They [design researchers] have started
to conduct some research about (..) What really happens when you design? When
I talk about it (..) It is like mostly intuition. But they conduct, on some level, kind of
useless research, because they should just use design in the first place. You could
say straight away that: ‘let’s make this and this’. Instead, research is done about
some pointless details. (E4)
In this context, interesting questions are: Where do design ideas come from? Where is a
design idea produced? How something new appears into the mind? Implicit elements
incorporated to the mentioned questions are not explained as actions of outsiders (e.g.
client organisations’ representatives buying design) not knowing how to do their jobs.
Rather, the questions are related to individual traits of a designer or some other collective
meaning making system. In this context it is actually suitable to talk about Polanyi’s (2009)
tacit knowledge. One of the interviewed professional working as researcher described
creativity in designing as culturally-bound experiencing: It is like aesthetic experience, it
rises from a kind of cultural unknown (R6). Two examples presented next are drawn from
the designers working in packaging design agency and higher education. They describe
complexity of creative acts and creativity of a packaging designer. In this case realising
packaging design is not always informed decision making, but it involves risk taking and
trusting one’s intuition:
I think what we do is really stressful, tough, and it is making tough decisions (..) I
do not think sometimes you can make informed decisions. If you think about some
of the most successful products on the market they have just been put on. ( )
Sometimes I think (..) I am all for taking risks and gut feeling. (..) I think you have
got to trust instinct more. (B9)
What is designer’s perception of time? Is her or his world just here or possibly in
the past, and is she or he able to sense intuitively (..) or collect something relevant
from this time? (..) Everything is here and now. Future is not over there. Something,
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such as sensitivity in a person, that she is capable of express things that will
attract the masses soon. (E4)
Professionals brought up in the interviews that getting or producing new and fresh ideas
for further development is not a clearly manageable process. Creating something new on
a general level was mentioned in the previous chapter. In this case, the question is about
how does a designer get or produce ideas “in the making”. Spontaneous comments were
connected to feelings and act of filtering out unsuitable ideas:
Best way to get fresh ideas is when I do not even try to think [about a design task].
It is typical for me to get an insight on a free time. But we have noticed that one
must filter out bad ideas first (..) to make more room for realisable thoughts. If my
head is full of things, I cannot produce anything useful. I have to think that I have
all the time in a world just for this task. Then it starts to flow. It is one of the hardest
things when you are in the business. You do not have time, just tight schedules.
(B5)
Generally, of course, you can feel it. Because a designer should, if she is
designerly inclined, to follow the world around from various perspectives. But often
you just cannot find the words to describe these issues or you just cannot express
the needed level of substance. (E4)
Descriptions of how to get fresh ideas for a packaging design was not easily verbalised in
the interviews. However, things like following one’s feeling, not to think the design task in
order to solve the task, risk taking and trusting one’s intuition were mentioned. These are
hardly good advices for young designers starting their career in the industry, but the
issues brought up in the interviews describe implicit elements running through
professional design work. Yet, good packaging designers are known because of their
ability to deliver. They are experienced and able to “think through their hands” – these are
the topics discussed in the next chapter. Implicit references to intuition and instincts
employed by a designer are changed to considerations about actual designing and the
role experience plays in design work.

Making and experience – How to realise ideas?
I have noticed an interesting phenomenon among designers’. Or at least many
colleagues of mine have pointed out that when a designer puts forward a new and
potential packaging, other professionals always state that it is too expensive or it is
impossible to realise. Then I just want to show that the design can be carried out
(..) to demonstrate that it works in the real surroundings. (E4)
The design process is not complete, when a packaging design is realised on a computer
screen or as a sketch on a paper. As indicated in the excerpts above, the design has to
meet standards and limitations of the real world. After a brief and a phase of ideation a
designer has to bring an idea to a concrete level. This, in turn, has implicit elements. In
packaging design, operational conditions and packaging machinery can embody
surprising elements that becomes visible in this stage:
That is the part where the designers know how (..) and work is needed to get the
idea and the concept into production. So that is equally important place for
designer to work because there will be those: ‘Oh my God, this is not working!’ Or
the engineer saying that this measurement is totally wrong, and then you have to
redesign all of it. (B9)
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First you have to work with fragile ideas and thoughts. What is already done, what
we could realise, how could we think differently, how this could work differently.
Basically, it is also functional challenging of present solutions. I cannot say when
the actual form giving steps in. ( ) an insight probably comes with working and
doing. Some other product category can be a source of inspiration or totally
different area of design. Innovation in packaging can be an ordinary solution in
other field of design. But the one not applied to packaging before. It is the
innovation. (B5)
The interviewed professionals emphasised certain skills and traits that are relevant for a
packaging designer. These characteristics were perceived as important, but professionals
did not describe in detail how a packaging designer should train or apply these skills. The
mentioned abilities included visual, prototyping and model building skills. Also traits such
as persistence, open-mindedness, flexibility and “the right type” of compromising were
mentioned:
It is the visual skills that are put into practice. It is a question of proving and
demonstrating that the design works. Sometimes what you need is the skill of
building working prototypes. This is important especially when you are working
with engineers. (..) Sometimes you have to show like: ’Look it works like this’. You
have to build a tangible model in order to show how to do it. Then you can have a
response: ’Well, this might work after all’. You have to give A solid proof.” ( )
Then you need persistence and open-mindedness. When difficulties arise, you
have to try to find a way to go around and solve problems. ( ) A packaging
designer should be able to react swiftly to new challenges and come up with new
solutions in a fast pace (..) Even if a particular design task is quite boring. (E4)
A packaging designer has to be flexible. We have to get our packages into
production, into market. So it is the right type of persistence and right type of
compromising, the flexibility (..) That is when you get the relationship with the
engineer and engineer starts to work for you not against you. (B9)
Most of the skills mentioned by the professionals were mainly used to justify designer’s
work and to convince other participants of packaging development to adopt a new design.
One of the professionals pointed out that other participants may, in fact, work against a
designer although the goals are the same. One interpretation is that experienced
designers highlight these issues, because they perceive communication as an important
factor in a successful design process. However, interviewed stressed also the fact that
designers have to evaluate or reflect their work not only in respect of the work others do in
the same project, but also in terms of feasibility and functionality:
One must familiarise oneself, to do background studies, with materials and
production technologies. ( ) Of course, you can do conceptual designs. A kind of
visualisations that hover in absurd spheres (..) But basically in packaging design,
even concepts must be quite close to this world. Realisable possibilities are
restricted in many ways to the place and time. Otherwise, your concepts remain
just nice visions. (B5)
I think that I can evaluate my [design] work quite well. (..) Well, I probably go
beyond that point where a design is still ‘most wanted but still acceptable’. When
you have practiced this profession, and when you realise a design that pleases
your own eye, then you should do a bit duller version of that very same design.
And probably to design another version which is in between of these two. (..) That
you do not go too far with the design. It would help or support your design
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decisions. At least, that you know whether you are going to the right direction (..)
or not. (B8)
The latter quotation can be interpreted in a context of the innovation borderline theory
discussed by Alberto Alessi (in Verganti, 2009, 109–110). This refers to a borderline
between, what could become real and what will never become real in terms of product
design. This borderline practice is difficult, since a designer cannot know in advance
where this unclear line is drawn, and there is a risk going beyond. If all of designed
packages are successful, a designer has been too conservative and stayed away from the
borderline. On the other hand, failure is the revealing moment which shows where the
borderline was. Necessary understanding about packaging design builds also through
working with other parts and participants of the packaging chain. Understanding is
described as essential in the interviews, because the knowledge about whole chain needs
to be filtered to the designs. Working experience and amount of work put into a design
were described as expertise in packaging design:
Packaging design is something else, it is not art. (..) A packaging designer will not
be successful if she is just selling her own style. You should be a professional in a
way that you take advantage of designer’s own viewpoint and apply it to a brand
under development. A design should follow brand’s style. And it does not mean at
all, that it is pleasing to your own eyes. But of course, it is filtered through your
expertise and through your uncompromising professional eye. (B5)

Discussion
An idea for this article originated from observations during research material collection
and writing up two conference articles. Based on 14 interviews with packaging
professionals, the case about implicit elements in packaging design was identified. An
implicit element is a term introduced in the article describing issues that are not easily
recognisable during a design process. These elements typically escape verbalisation.
Basically the implicit elements seem to be shared in the field of design. This research was
not intended to be a complete description of implicit issues involved in design expertise.
Instead, the focus was on the issue, how professional experienced design and verbalised
their experiences in the interviews. The context of the article was drawn from the theories
of tacit knowledge, reflective practitioner, wicked skills and design thinking. It is evident
that all of the mentioned theories are relevant when design practice is examined. However,
implicit elements are useful in order to describe issues that remain silent in a design
process. The purpose of the article was not to describe implicit elements from a single
designer’s point of view. Moreover, the intention was to recognise elements that are
common on a general level.
The case examined was built on two questions around packaging design: how ‘implicit’ is
described and what are the characteristics of these implicit elements. Based on the
interviews, three implicit elements were inductively constructed by the authors. These
involved the integration of interpretation and understanding (formulation of a design brief
and task), intuition and instincts in designing (how to get ideas for design?) and making
and experience (how to realise design ideas?). These were identified as elements that
can be hard to verbalise and that can carry silent information in a packaging design
process.
By emphasising that human beings know more than they are able to verbalise is not a
brilliant starting point for a research utilising interviews as research materials. Although,
the professionals interviewed could not describe in detail how they are creative or how
packaging designs are realised, there were certain characteristics that were reached
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spontaneously with interviews. First, phenomenon under scrutiny became visible for the
interviewees themselves. That is to say, both creative elements in packaging design and
professionals actions regardless of their area of expertise became objects of reflection.
This allows professionals to pin point most implicit situations in a packaging design
process and develop ways of communicating their work to others. Second, the interviews
revealed, what are the specific areas where “silence” in packaging design probably take
place. Third, the implicit elements as such were not reachable with the research design.
However, implicit elements were verbalised as challenges and problems faced during a
packaging design process.
There is a need for future research that sheds light on how typical the identified elements
are in design practice. Also methodological examination into how to acquire information
about these implicit, but meaningful issues and events embedded into design practice are
welcome. Case studies and inquiries employing well-prepared observations might provide
needed information about “silent in packaging design” and “implicit ways of designing”.
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Abstract
Processes such as co-design, crowdsourcing and open design are challenging previously
held notions about the role of the consumer within New Product Development. The degree
and validity of consumer involvement in product creation varies according to the process
concerned, however to date little research exists to classify this involvement. In this paper
the New Product Development process is divided into four phases: conception,
specification, design and manufacture. The ability of the consumer to influence each
phase when engaged in design activity is assessed. A graphical classification of New
Product Development strategies is presented, mapped aginst the commitment of the
designer to consumer involvement, and a number of new categories of design are
proposed. The changing role of the designer from interpreter to facilitator of consumer
wishes is also discussed.
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In recent years the notion that industrial design is an activity in which anyone can take
part has become increasingly common. Design has been described as everything from
“the teacher arranging desks for a discussion [to] the team building a rocket” (Dubberley,
2004). According to Norman (2004: p.224), deciding where to put your coffee cup and
book is an act of design. Within mass customisation literature it is common to read of the
“user-designer” or “user as designer” (e.g. Ciccantelli and Magidson, 1993; Franke and
Piller, 2004; Koren and Barhak, 2007), and even that “the professional designer is
replaced by the user,” (Randall, Terwiesch, and Ulrich, 2003). Unsurprisingly, such
assertions have caused consternation amongst design practitioners, who sense that their
skills and professionalism have been misunderstood and devalued 1. They point out that
the consumer choices often presented as ‘design’ represent only a fraction of the tasks a
designer will undertake in the course of a typical project (Parsons, 2009). Some have
attempted to simply shut down the argument by protesting that “Consumers consume;
designers design. End of Story” (Duffy and Keen, 2006).
Yet this polarisation of the argument into two extremes, summarised as either “everyone
is a designer,” or “only professional designers can design,” has done little to illuminate the

1. See for example http://boards.core77.com/viewtopic.php?t=16060
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ways in which new technologies and processes have allowed consumers to engage in the
design of their own products (Stappers, Visser and Kistermaker, 2011; McGuirk, 2012).
Fischer (2002) notes the over-simplification of this position when suggesting that
‘consumer’ and ‘designer’ are not binary choices, but that a continuum exists between the
two. To date however, little research exists to compare the extent to which new methods
of design enable the consumer to engage in design activities. Olsson (2004), whose
classification of degrees of user involvement defines users as co-operation partners,
informants or subjects, is a notable exception. However by concentrating on the
traditionally modelled design process, Olsson’s classification excludes user interventions
through (for example) mass customisation, ‘modding’ and crowdsourcing. Etgar (2008)
considers mass customisation in a model of consumer involvement in production, but
again focuses only on activities mandated by the manufacturer in a traditional model of
product development.

The New Product Development (NPD) Process
Walton (1999) presents four models of product development (see Figure 1). In addition
Perks, Cooper and Jones (2005) construct a NPD model based on Cooper's (1994) stage
gate process. These can be broadly defined 2 as follows:
Definition: The identification of a consumer need or market opportunity, and an
initial identification of a product archetype (or lack of existing archetype) which
might meet that need.
Specification: A list of the characteristics of a product which would be required to
satisfy the previously identified consumer need, including modularity and
customisation strategies if applicable.
Design: The process by which an agreed solution to the specification is arrived at;
it includes industrial, engineering and process design functions.
Manufacture: Pilot production and ramp up to full production of the designed
product.
Within this paper, NPD refers to the development of consumer products (including
consumer electronics, furniture and household goods, personal transportation and FMCG)
and professional products (including office, scientific and medical products, public
transportation, heavy machinery and military). It does not include graphic and user
experience design, fashion design, or architectural and interior design, and so the
conclusions of the paper should not be taken as applicable in these fields.

2. The fifth stage in Anderson's process - 'Follow Up' - and Perks, Cooper and Jones's process - 'Launch' - is
discounted in this case.
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Figure 1: Models of New Product Development, adapted from Walton (1999) and Perks et
al (2005).

Approaches to Design within NPD
Past definitions of design within NPD have typically viewed the consumer or end user as
an external component, either as an influence on the solutions that designers arrive at, or
as part of a target market (Holmes and Azam, 1995; Pahl and Beitz, 1996; Clarkson and
Eckert, 2005). Furthermore, definitions of industrial design, for example, in referring to
‘mass manufacture’ or ‘volume production’ (e.g. McDermott, 2007; Design Council, 2010)
have increasingly proved inadequate at describing design for mass customisation or rapid
manufacture, in which low volume or even unique products are the outcome.
This problem is overcome somewhat in definitions of design which stem from an
observation of process, rather than a description of the service which professional
designers offer. Fiell and Fiell (2003) for example, describe industrial design as
“the conception and planning of products for multiple reproduction - [it] is a creative
and inventive process concerned with the synthesis of such instrumental factors as
engineering, technology, materials and aesthetics into machine-producible solutions
that balance all user needs and desires within technical and social constraints.”
This definition is not without weaknesses: the term ‘multiple reproduction’ is problematic in
this context. Importantly though, by listing the tasks typically undertaken by the designer,
the definition suggests the possibility of quantifying the extent to which the consumer is
acting as a designer, rather than a simple yes/no classification. This paper exploits such a
possibility in order to ascertain the degree of consumer involvement in design in each of
the four stages of NPD given in the table above.
It may be noticed that throughout the paper the term ‘user’ rarely appears. This follows
Redström’s (2008) contention that traditional ways of describing design, and its reliance
on ever more sophisticated methods of understanding the user, break down in situations
where users themselves participate in acts of designing. In such situations the commonly
accepted necessities and practices of user centred design and user research become
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confused, if not nonsensical. Redström proposes instead that there are two ways of
defining a product’s use: the definition which designers do in predicting a product’s usage,
and the definition which users do in actualising it. The example is given of the record
player, whose redefinition by hip-hop DJ’s as a musical instrument was entirely
unforeseen by audio equipment designers. This paper continues that theme by
considering acts of customisation and appropriation, but goes beyond the redefinition of
existing products to consider the consumer’s involvement in the design and definition of
products yet to be manufactured. In such situations the term user seems paradoxical:
“there must be something to use for actual use to happen” as Redström puts it. Thus the
terms ‘consumer designer’ and simply ‘consumer’ are preferred.

Conventionally designed products
For the purpose of this classification, conventional products are those whose definition,
specification, design and manufacture occur with no consumer input. Such products are
created using a process first identified by Archer (1965) in which “readily available
information” on users is collected before the “Creative Phase” begins. Thus techniques
such as trends analysis and consumer feedback (on existing products) may inform the
creation of a conventional product, but the consumer’s first engagement with the product
will be during his/her decision as to whether to purchase it.

Bespoke products
Bespoke products are those whose specification and/or design occur with direct input
from the individual consumer, usually through personal consultation with the designer or
manufacturer. The term originated in the 17th century to describe individually tailored
clothing, made to the customer’s specific measurements and requirements (Mahon, 2005).
Nowadays bespoke is used to describe products as diverse as watches, shoes, wallpaper
and computer software, though in consumer goods markets it is typically understood to
signify high cost, often handmade, luxury items.

Customised products
Customised products are conventional products whose specification and/or design and/or
manufacture are modified by the individual consumer after purchase. Crucially, such
modification occurs without the manufacturer’s express permission, and although such
activity, (when carried out by individual consumers) is largely tolerated or ignored, the
legality of customising products is something of a grey area (Oram, 2005). One of the best
known genres of customised products are ‘hot rods’ - cars whose engines and bodywork
are modified to improve performance or alter the appearance.

Mass Customised products
Mass customised products are those whose specification and/or manufacture occur with
direct consumer input, usually through online configuration tools. The concept has been
defined variously as “the ability to provide your customers with anything they want
profitably, any time they want it, anywhere they want it, any way they want it,” (Hart, 1995),
and less dramatically as “a strategy that creates value by some form of companycustomer interaction at the fabrication/assembly stage of the operations level to create
customized products with production cost and monetary price similar to those of massproduced products,” (Kaplan and Haenlein, 2006). In practice this typically involves the
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consumer choosing from pre-determined selections in order to configure a product
uniquely suited to their own requirements; the Dell computer and NikeID websites are two
of the best known examples.

User centred design and Co-designed products
User centred design and co-design are closely related, though distinct, approaches to
increasing the involvement of users in the product creation process. Definitions of each do
not always concur, (see for example Vredenburg et al, 2002 and Black, 2006), however
the purpose of this classification is to determine the degree of user involvement in the
design of products, rather than the methods employed, and in this the literature is in
general agreement: user centred design involves observation, whereas co-design involves
participation (Sanders and Stappers, 2008; Binder, Brandt and Gregory, 2008; Press,
2011: p.519). User centred design products therefore refer to products whose definition
and/or specification occur only with indirect individual consumer input - users are
observed in context and may even be invited to give opinions on product concepts, but
are unable to contribute directly to the creation of a product. Co-design products, in
contrast, are those whose definition and/or specification and/or design occur with direct
consumer input, by working with professional designers in a collaborative effort.

Crowdsourced products
Crowdsourcing refers to products whose definition and/or specification and/or design
occur with multiple direct consumer inputs. Crucially, it involves an ‘open call’ to any
interested consumers to submit designs or help solve a problem (Howe, 2006a); potential
solutions are then discussed, vetted and (in some cases) voted on by ‘the crowd’ with the
purpose of arriving at a popular solution which then moves forward to production (Howe,
2006b). It is particularly important to stress that crowdsourcing is not the same as either
open source or open design (defined below), since although solutions will have been
generated openly, the intellectual property (IP) of crowdsourced products will be owned by
the company or entity which first initiated the call for solutions (Brabham, 2008). Kleeman,
Voß and Rieder (2008) identify seven types of crowdsourcing, of which the first two participation of consumers in product development and configuration, and product design
- are relevant to this research.

Open design products
Open Design is an approach, closely related to Open Source, "characterised by the free
revealing of information on a new design with the intention of collaborative development of
a single design or a limited number of related designs for market or nonmarket
exploitation'" (Raasch, Herstatt and Balka, 2009). Katz (2011: p. 63) characterises Open
Design as:
"bear[ing] four freedoms. One: The freedom to use the design, including making
items based on it, for any purpose. Two: The freedom to study how the design
works, and change it to make it do what you wish. Three: The freedom to
redistribute copies of the design so you can help your neighbour. Four: The freedom
to distribute copies of your modified versions of the design to others so the whole
community can benefit from your changes. Access to the design documents is a
precondition for these freedoms."
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Within this classification therefore, open design products are those whose IP rights have
been relaxed by the owner such that their conception and/or specification and/or design
and/or manufacture may be changed with direct consumer input. Subsequent IP rights
accrue to the consumer, though a condition of some open source licences is that
subsequent works must be offered under the same terms (see for example the
‘Attribution-Share-Alike’ licence from Creative Commons).

‘Opened design’ products

Conception

Specification

Design

Manufacture

Despite the general acceptance of Katz's definition of open design (see also, for instance,
Avital, 2011: p. 55), the strict conditions of the definition means that products which allow
modification but which restrict distribution (for example) cannot be classed as open design.
For this reason a new term, 'Opened Design', has been conceived to describe products
whose IP rights have been relaxed by the owner, but not to the same degree as with open
design. Opened design products are therefore those whose original specification and/or
design may be changed with direct consumer input. Subsequent IP rights may accrue to
either the consumer or the original owner, depending on the terms of the license. Opened
design as a recognisable genre of products can first be identified amongst PC games,
where increasing internet access amongst gamers saw the rise of fan-based websites and
the sharing of knowledge needed to change a game’s code to introduce new rules,
characters, scenarios, etc. (Postigo, 2003). Rather than attempt to stamp out this IPinfringing activity, games companies recognised the value it brought in terms of increasing
the longevity of sales, bug fixing, market research and prototyping of new concepts, all of
which were carried out, for free, by dedicated hobbyists. Nowadays such activity is often
encouraged through the free distribution of software development kits (SDK’s).
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Figure 2: Summary of direct consumer involvement in NPD.
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A Classification of Consumer Involvement in NPD
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Figure 3. shows a classification of the types of consumer involvement in industrial design
defined above, mapped against two axes: the degree of consumer involvement and the
degree of the designer’s commitment to that involvement. A number of issues are raised
by this classification, and are examined below.

Designer’s Commitment to
Consumer Involvement

Designer acts as a facilitator to allow the consumer to
attempt to address his/her needs in the product’s design

Figure 3. A classification of consumer involvement in New Product Development

The Consumer's Involvement
The extent of consumer involvement in NPD is based on two factors. Firstly, the more
phases (Conception, Specification, Design and Manufacture) that a consumer is able to
influence, the higher the degree of overall involvement; thus open design products
represent a high degree of involvement because the consumer has the possibility to exert
influence in all four phases. Conversely a conventional product, which offers the
consumer no possibility of influencing a product’s development at any phase, represents a
low degree of involvement. Secondly, consumer involvement is also measured by the
effectiveness of the consumer’s influence, i.e. the extent to which their needs and
opinions affect the creation of the product. Bespoke products, for example, allow the
customer to influence only two phases: specification and design. Many bespoke products
reflect this limitation and are only slight variations of a standard product, perhaps made in
a unique colour or material, or incorporating an engraved logo. On the other hand
bespoke offerings also allow for the creation of highly individualised products, a
handmade shoe or bicycle for example, ‘tailored’ to the unique measurements of the
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customer. Thus the bespoke category spans an area ranging from a relatively low to a
relatively high degree of consumer involvement.
The types of NPD with which this research is concerned mean that both the degree and
the effectiveness of consumer involvement are manifested in the three dimensional form
of a tangible object. It is therefore possible to subdivide the vertical axis of consumer
involvement into four regions corresponding to an increasing influence over the product’s
form. At the lowest level of involvement the consumer has no influence over a product’s
shape. This is the region in which most conventional products appear, offering consumers
no possibility of influencing the product’s design. Many mass customised items, despite
giving consumers opportunities to decide the configuration or performance of their
products, also appear in this category, since the type of customisation offered has no
consequence for the product’s external form.
At the second level of consumer involvement the consumer is able to exercise limited,
indirect influence over product form. Such influence can take two directions; in the first,
particularly with regard to user-centred design products, it is exerted through interactions
with the product’s designer, whose expertise determines the extent to which those
interactions modify the object’s design. Whilst the theoretical possibility exists for the
consumer to significantly influence a product’s form in a user-centred design process, any
such influence is mediated through the designer and therefore always applied indirectly.
The second method of influence applies particularly to mass customised products, and
occurs when a product’s form (usually its size) can be changed to accommodate a certain
fit. Thus a consumer involved in mass customising a shoe (for example) can only
influence its form in a way which is both limited (to the size of the customer’s foot) and
indirect (if a particular size is not offered then no further opportunity for involvement is
possible).
It is at the third level of involvement that the consumer begins to exert direct (albeit still
limited) influence over product form. In the majority of cases this influence will occur
through the consumer’s selection of parts, components or modules which, when
assembled, modify or dictate the product’s shape. The ability of selections to modify a
product’s shape may be relatively minor (for example choosing to add a sunroof or rear
spoiler to a new car) or they may extend to control of the whole of the product’s form (for
example when determining a kitchen’s layout using standardised cabinets and appliances).
In both cases however, the opportunity to influence form is limited to the number and type
of components available; in that sense the form is always expected, even if it cannot be
precisely predicted.
Only at the fourth level of consumer involvement do opportunities for true consumer
design arise. In this region of the classification, influence over the product’s 3D form is
both direct and deliberate, i.e. the consumer can define form without the need for the
designer’s approval and without the limitations of predetermined modules or components.
This is not to say that no constraints exist - clearly the consumer-designed object will need
to take account of the realities of production and operation in the same way that any
professionally-designed object would. However the key determining factor for a product to
appear at this level in the classification is whether its form can be freely manipulated
within the constraints necessary for its manufacture, and more importantly, whether the
results of this manipulation can be manufactured without the designer's explicit consent.
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The Designer's Commitment
The commercial realities of the design and mass manufacture of products are such that
the designer involved in NPD is rarely at liberty to act as a free agent. That said, at the
point at which a product brief is conceptualised through to the point where a final design is
agreed, the designer must act as arbiter of these influences. This paper therefore refers to
the ‘designer’s commitment’, whilst acknowledging that the designer may not have direct
responsibility for all of the decisions s/he is required to implement.
The designer’s commitment to consumer involvement in product creation is partly a
measure of how much autonomy the consumer has in making decisions, but also of how
much autonomy the designer consciously ‘hands over’ to the consumer. Customised
products allow the user considerable freedom in decision making about a product’s
functionality, its appearance and the tools and methods used to customise it. Nonetheless,
such decisions are taken in spite of the designer’s vision, rather than as a result of his/her
intent. Thus customised products exhibit a high degree of consumer involvement, but a
very low degree of designer’s commitment. This can be contrasted with opened design
products, where the designer must make a deliberate decision, not only to allow the
consumer to change the product, but to help the user to do so, either by providing the
tools or by supplying the product in an easy-to-modify format.
In moving along the horizontal axis from left to right, increasing the consumer’s
opportunity to affect decisions about a product’s creation, it becomes clear that not only
the nature of the designer’s relationship with the consumer changes, but also the nature of
the designer’s own work. On the left of the diagram, the designer acts as an interpreter of
consumer needs and wishes. Whether these are understood by acting on intuition, or
reading research reports, or even talking directly to the consumer, the power to make
decisions about the product’s creation, its form and its ultimate usage lie with the designer
and the designer’s clients. This “executive approach” (Oudshoorn and Pinch, 2003: p.7)
“assumes a specific type of power relations
in which designers are represented as
powerful and users as disempowered relative to the experts.” Perhaps understandably,
this is a situation which designers are often keen to see perpetuated. Krippendorff (op. cit:
p. 268), for example, writes that
"medicine could be a good model for design... [they both] are practical professions
that fix things: in the case of medicine, restoring biological normalcy and in the case
of design, proposing something better... Medical discourse enjoys an enormous
respect by nonpractitioners. Patients are in awe of its vocabulary, and know just
enough to find a doctor and pay the bills for treatment often beyond their
comprehension... design discourse can acquire a comparable understanding if it
adopts an easily recognizable and productive boundary."
The undisguised insinuation in such a statement is that those with no formal training
should not be allowed to practice design, any more than those with no training should be
permitted to conduct surgery. The consumer’s role is simply to pay for design without
understanding how it is conducted. Similar sentiments are often expressed by
practitioners; Marc Newson, for example, has stated that he "lack[s] faith in consumer’s
ability to know what they want," and that "democratisation ultimately pollutes design,"
(quoted in Pacey, 2009).
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However, as the different design methods presented above demonstrate, some design
professionals have begun to challenge this perspective. In moving along the horizontal
axis at a certain point the traditionally unchallenged power relationships between designer
and consumer changes: having passed this point, the designer no longer acts as an
interpreter of needs, but instead as a facilitator (Siu, 2003) to allow the consumer to
address his/her own requirements. Such a designer will have given up a significant
degree of control over the way in which the product manifests itself, and will have entered
the realm of what Tonkinwise (2005) describes as the design of “things that are not
finished.” Increasingly developments in manufacturing technologies which allow low
volume or one-off production have been recognised as offering such potential (Campbell
et al, 2003).

Consumer Design
The realisation that some consumers are both interested and skilled enough to design and
manufacture their own products has provoked considerable debate amongst practicing
designers, including an IDSA conference dedicated to the subject in Summer 2010 3 .
Nonetheless the scope of consumer design, and the extent to which consumers are able
to act as designers of products, remains widely contested.
The top strata of consumer involvement shown in Figure 3, in which the consumer has
direct, deliberate influence over a product's form, is the area in which consumer design is
manifested. The primary criteria for a product or process to be considered an example of
consumer design is that the design activity is undertaken by a non-professional: this may
be the work of a lead user as conceived by von Hippel (1986), a so-called pro-am
(professional-amateur) as described by Leadbeater and Miller (2004), or a relatively
unskilled consumer who has been provided with easy-to-use tools. Within the definition of
consumer design a number of sub-sections exist as shown in Figure 4. These broadly
relate to the level of freedom given to the consumer as the designer’s commitment to
consumer design increases, and are considered further below.

Appropriated Consumer Design (ACD)
Appropriated consumer design refers to design activities which the owner of the product’s
IP rights has not sanctioned. One manifestation of ACD is the previously mentioned
modification of cars to create hot rods, computer ‘modding’ (upgrading components, overclocking processors, fabricating individual cases, etc) is a more recent manifestation of
the same activity. ACD also emerges in situations where consumers are unable to
purchase goods to satisfy their needs and are forced to recycle or reuse products in
creative ways; examples include tools fabricated by prisoners as documented by
Temporary Services (2003) and products fashioned from waste by residents of the former
Soviet Union (Arkhiov, 2006).

3. See http://idsa.org/category/tags/diy-coverage
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Figure 4. Types of Consumer Design
Whilst the examples above rely on the skills of an expert amateur to craft a new product
form, it is also possible to envisage a future where additive manufacturing technologies
and the sharing of 3D CAD models make ACD much easier for the unskilled consumer.
The Apple Collection 4, for example, is a website where fans upload designs of new Apple
products. Were these fans to create CAD models rather than just images, it would be
relatively simple for someone with no CAD modelling skills to nonetheless download the
file and 3D print a new casing for their iPod. On the fringes of legality, such designs might
be sold or made freely available. They would have none of the assurances (of safety or
functionality) afforded by an established brand, but at the same time would likely explore
design directions which no established brand would countenance.

Constrained Consumer Design (CCD)
One way in which brands might counter the rise of a "Pirate Bay of products" (Scott, 2009)
would be to provide their customers with opportunities to engage in constrained consumer
design. CCD refers to the use of systems and tools, often software based, which simplify
design and manufacturing tasks whilst at the same time setting limits on what such tasks
can achieve. CCD systems are therefore subject to many of the same conditions and
limitations as mass customisation systems, but differ by providing the opportunity for
freeform manipulation of a product’s shape. The advantage to brands of CCD over ACD is
obvious: it allows the retention of a degree of control over the forms, materials, colours,
etc (and thus the design language) which the consumer designer is able to work with.

4. See http://www.theapplecollection.com/design/macdesign/index.html
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CCD also offers significant advantages to the consumer: any product resulting from a
commercialised CCD system would have the brand’s promise that it would function safely,
that it complied with trade standards and consumer law, that it fitted and worked with other
products if required to do so, and (possibly) that it came with a manufacturer’s warranty.
The Lego Digital Designer is an example of a system which offers exactly these
reassurances, giving customers the opportunity to create unique products within the
constraints imposed by the use of standard Lego bricks.

Variational Consumer Design (VCD)
Variational consumer design is a largely conceptual category which refers to a scenario in
which the consumer subjects a 3D CAD model to software algorithms which generate new
design variations. One example is that of the Tuber system by Lionel Theodore Dean
(Atkinson, 2008), in which a computer script continually morphs the design of a lamp, and
the consumer is able to 'freeze' the design at any point. A trial involving consumer
designers in the VCD of a USB memory stick is also described in Sinclair and Campbell
(2009).
VCD sits between ACD and CCD in the classification since it is able to work with either
authorised or unauthorised CAD models, however in practice it is more likely to appeal to
proponents of CCD due to its inherent ability to constrain (within its algorithms) the limits
of variation. VCD is unlikely to interest consumer designers who wish to exercise their
personal creativity, however it may appeal to those who would prefer simply to choose
from a library of possibilities.

Enabled Consumer Design (ECD)
Enabled consumer design refers to scenarios in which the consumer is given access by
the owner of a product’s IP rights to the drawings or CAD files which describe its design;
at the same time the consumer is given permission to modify the design using any tools or
techniques available to him/her. One of the earliest examples of ECD was that created
within the Ponoko manufacturing system on occasions where a product’s original designer
makes the plans available, either for free or for a fee. ECD, with its requirement for
expertise with certain design tools, clearly holds attractions to expert amateur designers
rather than less skilled consumers; it also places considerable responsibility on the
consumer by offering no assurances as to the safety or functionality of the resultant
product. ECD thus allows greater design freedom than CCD, but also entails greater risk.

Free Consumer Design (FCD)
Free consumer design is very similar to ECD in that the consumer is given access to a
product’s plans as well as permission to modify them. Crucially however, ECD only allows
the consumer to manufacture products for their own use. With FCD, all IP rights are given
up by the original designer, allowing the consumer to then offer a modified design to
others, either for sale or for free. Few examples of FCD exist, though one notable
example is the Openmoko FreeRunner 5, a mobile phone whose designers made available
the original CAD files (in Pro Engineer and .stp formats) such that anyone could modify,
improve or redesign the product.
5. See http://wiki.openmoko.org/wiki/Introduction
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Conclusion
This paper has developed a graphical classification of design methods within NPD. By
mapping these approaches against two axes - the level of consumer involvement and the
level of designer commitment - it has been possible to demonstrate the power
relationships between consumer and designer (i.e. the relative importance of the
consumer’s opinions and skills) in each method.
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Figure 5. Degrees of control in the designer-consumer relationship
These power relationships have important implications for both practicing designers and
the manufacturers and brands which employ them. Figure 5 shows a rising line, from
conventional products through to open source products, representing the degree of
control given to consumers. The converse of this is a falling line representing the degree
of control taken by consumers, often without the sanction of those who own the product’s
IP rights. In an age of mass manufacture, where access to the means of production was
largely restricted to professional designers and engineers, the opportunity for consumers
to design and manufacture their own products was limited. Direct digital manufacturing
(technologies such as 3D printing and laser cutting), with no requirement for expensive
tooling, will continue to make it increasingly easy for consumers to gain access to the
means of production, through services such as Ponoko and Shapeways. Cheap or free
CAD modelling software such as Autodesk 123D or 3Dvia (as well as pirated versions of
more sophisticated packages) will allow consumer designers to create 3D models in the
same formats as their professional counterparts. For those less skilled, libraries such as
TurboSquid, Thingiverse and Google’s 3D Warehouse will give access to ready-made
CAD models. At such a point, designers may find the need to answer a decisive question:
should they facilitate the growing demands and skills of consumers, and help to make the
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consumer design of products easier, or should they continue to believe in their own
abilities to design the best products to answer consumer’s needs?
An obvious question which arises from the classification is whether it also applies to
disciplines other than industrial design, and indeed whether it is possible to create a
general classification which applies to all disciplines. One issue is that the approaches to
design identified in this paper have different degrees of prominence in other fields. Within
fashion design for example, bespoke (or couture) design is significantly more important
than within industrial design, whilst co-design receives little attention. The size of each
process within the classification is not a measure of its importance, but instead signifies
the diversity of possible consumer involvement, thus it may be that the classification
remains valid, even where the population of each area changes. However, determining
the extent to which a general classification is valid requires further research.

References
van Abel, B; Evers, L; Klaassen, R. and Troxler, P. (eds) (2011), Open Design Now,
Amsterdam: BIS.
Archer, B. (1963-1964), Systematic Method for Designers, Design, London.
Arkhiov, V. (2006), Home-Made: Contemporary Russian Folk Artifacts, London: Fuel.
Atkinson, P. (2008), Automake / FutureFactories, exhibition catalogue, Hub: Sleaford,
Lincolnshire, available as pdf download from:
http://www.paulatkinsondesign.co.uk/automake%20&%20ff%20exhibition.html [accessed
15.05.2012].
Avital, M. (2011), 'The Generative Bedrock of Open Design', in van Abel, B; Evers, L;
Klaassen, R. and Troxler, P. (eds), Open Design Now, Amsterdam: BIS.
Binder, T; Brandt, E. and Gregory, J. (2008), 'Design participation(-s) - a creative
commons for ongoing change', CoDesign, 4(2), pp. 79-83.
Black, A. (2007), User-centred design [online], Design Council, available from:
http://www.design-council.org.uk/en/About-Design/Design-Techniques/User-centreddesign [accessed 30.03.11].
Brabham, D, (2008), ‘Crowdsourcing as a Model for Problem Solving: An Introduction and
Cases’, Convergence: The International Journal of Research into New Media
Technologies, 14(1): pp. 75-90.
Campbell, R.I; Hague, R; Sener, B and Wormald, P. (2003), ‘The potential for the bespoke
industrial designer’, The Design Journal, 6(3), pp. 24-34.
Chesbrough, H.W. (2003), Open Innovation. The New Imperative for Creating and
Profiting from Technology, New York: Mcgraw-Hill Professional.
Ciccantelli, S. and Magidson, J. (1993), ‘Consumer Idealized Design: Involving
Consumers in the Product Development Process’, Journal of Product Innovation
Management, 10(4), pp. 341-347.
Clarkson, J. and Eckert, C. (eds), (2005), Design Process Improvement: a review of
current practice, London: Springer-Verlag.
Cooper, R.G. (1994), 'Third-Generation New Product Processes', Journal of Product

1595

Innovation Management, 11(1), pp. 3-14.
Design Council (2010), Introducing Product Design [online], available from:
http://www.designcouncil.org.uk/about-design/Types-of-design/Productdesign/Introducing-product-design/ [accessed 14.05.2013].
Dubberly, H. (2004), How Do You Design? Dubberly Design Office, San Francisco.
Duffy, J. and Keen, A. (2006), ‘Can Anyone be a Designer?’ Fast Company, Issue 109,
October 2006, p. 116.
Encyclopaedia Britannica (2010), Industrial Design [online], available from:
http://www.britannica.com/EBchecked/topic/286993/industrial-design [accessed
14.05.2013].
Etgar, M. (2008), 'A descriptive model of the consumer co-production process', Journal of
the Academy of Marketing Science, 36 (1), 97-108.
Fiell, C. and Fiell, P. (2003), Industrial Design A-Z, Taschen, Köln.
Fischer, G. (2002), Beyond "Couch Potatoes": From Consumers to Designers and Active
Contributors, First Monday, 7(12), available from:
http://firstmonday.org/issues/issue7_12/fischer/index.htm [accessed 26.07.2013]
Franke, N. and Piller, F. (2004), ‘Value Creation by Toolkits for User Innovation and
Design: The Case of the Watch Market’, Journal of Product Innovation Management,
21(6), pp. 401-415.
Hart, C.W. (1995), ‘Mass-customization: conceptual underpinnings opportunities and limits’
International Journal of Service Industry Management, 6(2) pp. 36-45.
von Hippel, E. (1986), ‘Lead Users: A Source of Novel Product Concepts,’ Management
Science, 32(7), pp. 791-805.
Holmes, W. and Azam, M. (1995), 'A Preliminary Study of the Relationship Between
Industrial Design and Engineering Design', Symposium on Designing Interactive Systems
1995, Michigan.
Kaplan, A. and Hänlein, M. (2006), ‘Towards a Parsimonious Definition of traditional and
Electronic Mass Customization’, Journal of Product Innovation Management, 23(2),
pp.168-182.
Howe, J. (2006a), Crowdsourcing: A Definition [online], available from:
http://www.crowdsourcing.com/cs/2006/06/crowdsourcing_a.html [accessed 14.05.2013]
Howe, J. (2006b), 'The Rise of Crowdsourcing', Wired [online], available from:
http://www.wired.com/wired/archive/14.06/crowds_pr.html [accessed 14.05.2013].
Katz, A. (2011), Authors and Owners, in van Abel, B; Evers, L; Klaassen, R. and Troxler,
P. (eds), Open Design Now, Amsterdam: BIS.
Kleeman, F; Voß, G.G. and Rieder, K. (2008), "Un(der)paid Innovators: The Commercial
Utilization of Consumer Work Through Crowdsourcing', Science, Technology and
Innovation Studies, 4(1), pp. 5-26.

1596

Koren, Y. and Barhak, J. (2007), ‘Automobile Interior Personalization - Trends and
Analysis’, in Proceedings of the MCPC 2007 World Conference on Mass Customization &
Personalization, 7-9 October, Massachusets Institute of Technology (MIT).
Krippendorff, K. (2005), The Semantic Turn: A New Foundation for Design, Boca Raton:
Taylor and Francis.
Leadbeater, C. (2008), We Think, London: Profile.
Leadbeater, C. and Miller, P. (2004), The Pro-Am Revolution, London: Demos.
Mahon, T. (2005), What is Bespoke? English Cut [online] available from:
http://www.englishcut.com/archives/000004.html [accessed 27.10.2013].
McDermott, C. (2007), Design: The Key Concepts, Routledge, London.
McGuirk, J. (2012), ' From handicraft to digicraft: Milan's furniture fair looks to the future',
The Guardian, 23.04.2012.
Norman, D. (2004), Emotional Design, Basic Books: New York.
Olsson, E. (2004), ‘What active users and designers contribute in the design process’,
Interacting with Computers,16(2), pp. 377-401.
Oram, A. (2005), Control Freaks: Modding and the Clash with Law [online], available from:
http://tim.oreilly.com/pub/a/network/2005/10/28/modding-and-the-clash-with-law.html
[accessed 27.10.2013].
Oudshoorn, N. and Pinch, T. (2003), ‘How Users and Non-Users Matter,’ in Oudshoorn,
N. and Pinch, T. (eds), How Users Matter, MIT Press, Cambridge, MA.
Pacey, E. (2009), 'Jonathan Ive and Marc Newson launch product design film', Design
Week [online], available from: http://www.designweek.co.uk/news/jonathan-ive-and-marcnewson-launch-product-design-film/1141957.article [accessed 14.05.2012].
Pahl, G. and Beitz, W. (1996), Engineering Design: A Systematic Approach, London:
Springer-Verlag.
Parsons, T (2009), ‘Comment’, Blueprint, November 2009.
Perks, H; Cooper, R. and Jones, C. (2005), 'Characterizing the Role of Design in New
Product Development: An Empirically Derived Taxonomy', Journal of Product Innovation
Management, 22(2), pp. 111-127.
Postigo, H. (2003), 'From Pong to Planet Quake: Post-Industrial Transitions from Leisure
to Work', Information, Communication & Society, 6(4), pp. 593-607.
Press, M. (2011), 'Working The Crowd: crowd sourcing as a strategy for co-design' in
Cooper, R; Junginger, S. and Lockwood, T. (eds), The Handbook of Design Management,
London: Berg.
Raasch, C; Herstatt, C. and Balka, K. (2009), 'On the open design of tangible goods', R&D
Management, 39(4), pp. 382-393.
Randall, T; Terwiesch, C. and Ulrich, K. (2003), ‘Principles for User Design of Customized
Products’, California Management Review, 47(4), pp. 68-85.
Redström, J. (2008), ‘RE:Definitions of use’, Design Studies, 29(4), pp. 410-423.

1597

Sanders, E.B-N and Stappers, P.J. (2008), Co-Creation and the New Landscapes of
Design’, CoDesign, 4(1), pp. 5-18.
Scott, D. (2009), Product Designs on Pirate Bay [online], available from:
http://blog.ponoko.com/2009/10/04/product-designs-on-pirate-bay/ [accessed 20.08.2013].
Sinclair, M. & Campbell, R.I. (2009), ‘From Configuration to Design - Capturing the Intent
of User-Designers’, Proceedings of the MCPC 2009 World Conference on Mass
Customization & Personalization, 4-8 October, Helsinki.
Siu, K.W.M. (2003), Users’ Creative Responses and Designers’ Roles, Design Issues,
19(2), pp. 64-73.
Stappers, P.J; Visser, F.S. and Kistemaker, S. (2011), 'Creation and Co: User
Participation in Design', in van Abel, B; Evers, L; Klaassen, R. and Troxler, P. (eds), Open
Design Now, Amsterdam: BIS.
Temporary Services (2003), Prisoners Inventions, Chicago: WhiteWalls.
Tonkinwise, C. (2005), ‘Is design finished? Dematerialisation and changing things’ Willis,
A.M. (ed), Design Philosophy Papers, collection two, Team D/E/S Publications,
Ravensbourne, Australia.
Vredenburg, K; Mao, J-Y; Smith, P.W. and Carey, T. (2002), A Survey of User-Centered
Design Practice, Proceedings of the SIGCHI Conference on Human Factors in Computing
Systems (CHI '02), ACM, New York, NY.
Walton, M. (1999), 'Strategies for Lean Product Development', Working Paper WP-99-0191, The Lean Aerospace Initiative, Massachusets Institute of Technology (MIT).

1598

An Investigation of Interactive
Environment Design Constraints
Mengting Zhang, Hong Kong Polytechnic University

Abstract
Creating interactive environment for public is a complex task, as designers have to
manually adhere to various considerations, especially with involvement of
stakeholders from divers background. In real world, the quality of a design result is
generally determined by the degree to which compliance constraints have been
reached. In contrast to most research about design constraints on technic application,
user interface, or architecture, scanty study has been conducted on the constraints of
environment design that synchronize interactive experience from comprehensive
perspectives. As technology evolves at tremendous speed and interaction design has
intertwines with environment experience more and more, it is necessary to discuss
the constraints of Interactive Environment Design (IED). In this work, we present an
integrated framework to create desirable IED for public use considering both internal
parties and external stakeholders. Specifically, we analyze three types of constraints
related to IED including management constraints, input constraints and system
constraints. The proposed framework is investigated through the case study of Shek
Kip Mei IED project for public use in Hong Kong. It could be used as a reference for
academic research and industry practice in the future.

Keywords
Interactive environment design, Constraints, Variables

Introduction
In this paper, constraints are firstly explained and defined based on existing literature.
It is followed by reasoning argument of the use of constraints in process of interaction
design, and environment design. This provides foundation upon which the framework
of IED constraints is established. The framework could be utilized to describe and
analyze constraints systematically. The essential components of the framework like
internal and external parties, three categorization of constraints in IED and the fixed
and free variables are discussed. After that, it was applied in the case of Shek Kip Mei
IED project, which was tracked during whole process from briefing to the opening. The
findings of the case of constraints are analyzed finally.
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1.1 Definition of Design Constraints
Design constraint is a prerequisite as it explicitly define the boundary of expert
knowledge to be included in the design flow (Jerke & Lienig, 2009). It is a rule that
influence form through design process and a target that must be met for the design to
be successful (Ralph & Wand, 2009) Establishing constraints that based on the
exploration of alternative solutions are very important when designers attend to solve
formal problems (Wojtowicz, 1986). Although experienced designers know well the
boundary that limits design problem, others may feel manually accounting for such
heterogeneous a challenge if the design process is not accurately managed. This may
be the consequence of disregard of regulation, misunderstanding between team
members, or ignorance of routine. Therefore, in different disciplines of design,
scholars and practitioners investigate how design constraints attribute to solution
through design process. As a bound on an acceptable solution, constraints could be
summarized into two kinds according to Suh Nam (1990). One is the input constraints
with design specifications, while the other is system constraints that imposed by the
system in which the design solution must function.

1.2 Constraints of Environment Design
Architecture, interior, and environment design could be categorized in the input
constraints (Eggink, 2000 Arvin & House, 2002; Marson & Musse, 2010; Merrell et
al., 2011). Vitruvius (2008) characterizes three manageable specifications of
environment design, like commodity, firmness and delight. Robert Venturi (1966) and
Christopher Alexander (1964) stated as technology and modern methods advances,
the practice and approach of environment design must be changed. Nuanced
problems individually with sub-parameters needed to be embraced in the complex
and contradictory natures of environment design (Venturi, 1966). Alexander (1964)
went one step further by recommending a method of breaking apart a design problem
into manageable parameters as a way to best insure that the demands a context has
upon the form set within it is met. The origins of parameters may come from a variety
of sources like given by a client as a program, an aesthetic preference, safety codes,
material properties and so forth.

1.3 Constraints of Interaction Design
Constraints in interaction design are more viewed as system constraints in literature
(Randell, 2000; Jackson, 2001; Chittaro, 2010). The design parameters defined in
system constraints could be key variables (parameters) that characterize the physical
entity created by the design process to fulfill the functional requirements (Freuer et al.,
2008). The key variables could be a set of either free or fixed parameters, which
compose the system in different levels. A relation between independent variables
represents a simple constraint. Relations between dependent variables that mapped
into combinations of simple constraints represent complex constraint (Eggink, 2000).
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The variables could be the requirement of systems form, fit or function, technology to
be used, materials to be incorporated, time taken to develop the system, overall
budget, and so on.
Although input constraints and system constrains may vary in one way or another,
they share similarity that both of them are cumulated by parameters (variables) and
sub-parameters. The IED collaborates both input constraints and system constraints
as it concerns design and functional specifications in the flow.

2.1 Constraints of Interactive Environment Design
IED prevails in recent years as technology develops at certain extend that enables the
user-environment interaction embedded in real environment. Microsoft sets up its
interactive Briefing Center in Switzerland to launch its new product. A
business-to-business trade show, the Gum Façade enables visitors to experience
products by interactive wall. Center for Children’s Literature holds an educational
project with the theme of Balder’s Funeral Pyre to encourage engagement between
children and environment through corridor of flame and other scenarios. Silence and
Whispers in Suomenlinna, a UNESCO world heritage site in Helsinki uses
place-specific storytelling technology by audio fragments distributed in cave. The
project of Aarhus by Light in a concert hall and public park applies media façade to
facilitate playful and social interaction.
Because of the highly applicable and collaborative nature, interactive environment is
difficult to study from a singular perspective. Even given the complexity of IED, the
range of viable solutions to a design problem remains wide. The use of constraints
can be a method of way-finding in the design process. This could be accomplished
previously by forcing designers to explicitly state a problem in checklist. However, the
design process involves experts from more than one discipline. Thus, it is necessary
to delimit the constraints of IED from a systematic manner.
Possible design parameter composed of IED constraints could be uniformly
represented in an abstract form agreed by internal and external parties. This act
allows design alternatives to be generated and evaluated fast by demonstration of the
attributes to the solution for criticize and revision (Eggink, 2000). The fail of doing so
will be a hindrance to a cost-effective, user-centered and functional-excellent
environment. Under this circumstance, a framework for IED with a set of free or fixed
parameters, which facilitate to focus the scope of design by narrowing the range
forms and the relationship.

2.2 Framework of Interactive Environment Design Constraints
Complications may arise during the design process mainly due to two points: different
decisions from different parties, externally and internally; categories of constraints
such as the management constraints from client and inspector, input constraints of
environment design, the system constraints of interaction design. The following
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session will discuss the details of these two points under the framework of IED
constraints.
2.2.1 External Parties & Internal Parties
In the Fig.1 below, the four circles represent four involved parties in the framework.
The arrows represent constraints that exert on each other. The external parties of
client and inspector include government, media, scholars, social organizations, and
relevant professionals. In regard of the nature of IED for public, most of these projects
are initiated and inspected by government in Hong Kong, reported by media,
suggested by scholars and supported by social organizations. Relevant professionals
serve as consultants for these projects. For example, the knowledge of architecture,
construction, and engineering experts from Arup and Ronald Lu & Partners provided
consulting service to the interactive museum of Hong Kong Zero Carbon Building. As
IED has been studied based on user specified requirements, target user like general
public, citizens, especially children, young and elder who usually are main visitors
could be considered as external parties. Their ideas, requests, interests and behavior
could be valued to study and apply in design.

Interaction Team
• Project manager
• Researcher
• Interaction designer
• Graphic designer
• Programmer
• Production

Client & Inspector
• Government
• Media
• Scholars
• Social organizations
• Relevant professional

Constraints

Target Audience
• General public
• Educators
• Students
• Elders
• Children

Environment Team
• Project manager
• Environment designer
• Graphic designer
• Constructer

External Parties

Internal Parties

Fig 1. Internal and External Parties of IED for public (by author)

It is important to negotiate with internal party to maintain integrity in design, because
IED requires seamless collaboration to create consistent user experience. The team
members are people from various disciplines and backgrounds, including human
factors, IT, graphic design, multi-media design, interaction design, environment
design, research, documentation, and project management. While team members
bring different areas of expertise to the project, they may have distinct agendas,
opinions, or argument to the same questions. For example, if environment design
team didn’t consider the technological limitations of interaction technology, such as
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projector performs less satisfactory in strong lighting area. They may accidently locate
the projector where expose to daylight.
It is very hard for internal and external members always reach a consensus, and work
towards a shared vision. For example, there could be this situation that government
officers are too persistent to their own preference and neglect experts’ suggestions.
Or designers aim to sell lofty design in regardless of the practical constraints like
budget and time. Misunderstanding, miscommunication, and misinterpretation may
impede concepts to be generated into solutions in initial stage and solutions to be
implemented in further progress. This could happen in each stage. So whenever
internal and external parties encounter with disagreement, they should resolve clearly,
and enforce their decisions in order to reduce implementation error and costly
revisions. Based on the two parties, three separate categories of constraints in the
framework are established and explained in the following session.
2.2.2 Categories of Constraints in IED
Constraints could happen between design variables on different abstraction levels
internally and externally (Freuer et al., 2008). All of these variables exert by or on
internal and external parties are important to include in the framework in order to
comprise the entire design process.
2.2.2. 1 Management Constraints
Debra Herschmann (1995) stated that in management constraints, theme, budget,
time, government codes, regulations would be fixed variables that didn’t changed so
much. Because accuracy estimating and explaining these information at the early
stage of project will help design teams to understand what goal is expected to
accomplish. Government and project managers need to accurately predict and
estimate the problem to implement it. They need to define the best implementable
solution, prepare with alternatives, and pursue primary estimation. Besides variables
mentioned above, the constraints like sustainability, environmental impact, acoustic
calculation, low maintenance cost, reliable and durable, positive influence could also
be raised in tender, briefing session or meeting discussion.
When the project progress, continual revision of the project happened based on
changing budgets and re-estimations. According to the revision, schedules may be
adjusted to coordinate with internal teams and external parties. Way to collaborate
may change in different stages internally and externally. For example, at initiate stage,
researcher may take the lead of studying, gathering and synthesizing solid
information from observation, interview, and focus group, while in later stage
environment designers may plan the function and theme of different areas together
with interaction designer.
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Management Constraints
Fixed Variables
Theme
Scope
Target Users
Budget
Time of project
Government codes
Regulations
low maintenance cost
Reliable and Durable
Positive Influence
...

Client & Inspector
• Government
• Media
• Scholars
• Social organizations
• Relevant Professional

Target Audience
• General public
• Educators
• Students
• Elders
• Children

External Parties

Interaction Team
• Project Manager
• Researcher
• Interaction Designer
• Graphic Designer
• Programmer
• Production

Free Variables
Schedule
Collaborating ways
Way to access
...

Input Constraints

System Constraints

(Environment Design)

(Interaction Design)

Fixed Variables
Size of area
Entrance
Windows
Lighting
Floors
Ceilings
Walls
Operations manual
...

Free Variables
Technical Installations
Lighting
Space design/allocation
Furniture/inventory
Visitor Flow
Info Graphics
Effect & Mood
Aesthetics
Materials
Color
...

Fixed Variables
Aesthetics
Usability
User Experience
Interaction Technology
Technical Installations
Interaction Time
Interaction Flow
Audio Equipment
Visual Equipment
...

Free Variables
Function
Style of User Interface
Way of performing
interaction
Ease of use
Audio & Visual Effect
Atmosphere & Mood
Contents of each flow
Levels of Processing
Emotion and feeling
Design tools
Programme language
...

Environment Team
• Project Manager
• Environment Designer
• Graphic Designer
• Constructer

Internal Parties

Figure 2. Constraints of IED contributed by Internal and External Parties (by author)

2.2.2.2 Input Constraints
With regard to the input constraints, Berman and Evans (1995) and Turley and
Milliman (2000)’s theory are taken as foundation for the framework. The variables
included in their works demonstrate a user-oriented perspective, in the sense that
many of the fixed variables are typically out of designers’ control, such as size of
space, entrance direction, location of windows, materials of floor, height of ceiling and
walls. Bounded by these restrictions, designers could work according to their own
agenda. Compared with fixed variables, free parameters allow designers more
freedom. They can select how to install technical equipment, rearrange the light,
segment space, fulfill it with new meaning, select furniture; design the visitor flow;
integrate information graphics on the wall and floor; create effect and mood to the
space; enhance aesthetics and style; select materials and color of interior.
The IED for public is usually designed in this sequence: segment the area into several
zones according to the constraints of contents and design scope. For example, the
scope is to design a leisure interactive environment with 500 square meters for public
to relax and enjoy art pieces. At the beginning of the design process, designers define
the fixed variables like the size of space of 500 square meters; the scope is to design
a leisure environment; the target user is public. After several meetings with different
parties, they collaborate internally and externally to decide a certain type of planning
and designing, like how many themes to be included, where should they be, how to
segment the space according to the themes, how to manifest these themes in design,
what interior style should take, what kind of interaction experience could the space
facilitate, and so on. Further more, the interaction design should correspond with the
atmosphere created by the environment design.
2.2.2.3 System Constraints
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In regard of system constraints, early studies of Kurasu and Kashimura (1995) offered
intriguing findings regarding positive roles of aesthetics and usability on system
design. Further studies by Thuring and Mahlke (2007) demonstrated that other
variables like the technology selected, time and flow of interaction also meditate the
attitude and emotions of users towards the system. In a recent survey of the user
experience (UX) literature, Bargas-Avila and Hornbaek (2011) found that emotions,
enjoyment and aesthetics are the most frequently assessed dimensions of UX. These
variables are fixed ones in the way that they could not be compromised even given
the management constraints. The system could not be displayed obnoxiously, difficult
to access, emotional disgusting, too long or too confused to play, which may lead to
horrible experience and failure of the project.
Based on these fixed variables, designers could articulate the concept of UX with
various free choices. According to the fixed theme, psychology and behavior of target
visitors, designers can define how the interaction system operate, what functions it
carries out. Functionality that is not critical or can easily be incorporated in later
release could be eliminated. Alternative recommends, less costly functions need to be
estimated in knowledge base if the original one didn’t work. Besides, designers must
frequently remind themselves of usability and affordability when collaborate with
expert programmers, because programmer’s awareness will result in more
user-friendly and stable system with less bugs and cost per feature. Other free
variables are also needed to be considered like different way of performing interaction;
what language is used to write the programme; what tools to design the user interface;
what contents of each flow are; what audio & visual effects are, what kind of
atmosphere & mood the space creates; what emotion and feeling the users get; how
to facilitate users to interact with system; how many levels of processing, and so on.
The framework investigated composes of management constraints, input constraints
and system constraints. Although the variables listed could not represent all the
possibilities, they demonstrate how the framework operates and what kind of
variables could be included. This framework is further elaborated by the project of
Shek Kip Mei Interactive Environment Design Project designed and constructed in
Hong Kong in the following session. Management constraints, input constraints, and
system constraints were all took into account in order to investigate they correspond
with each other in a dynamic design process.

3. Case Study of Skek Kip Mei Interactive Environment Design Project
The Housing Authority (HA) of Hong Kong initiated to build a public space in Mei Ho
House. This project was named the Shek Kip Mei Interactive Environment Design
(SKMIED). The project was meaningful and memorable as Mei Ho House belonged to
the first public housing programme launched in 1953 and also the last remaining
example of the “Mark II” single-block configuration in Hong Kong (Choi, 1975).
However, as 50 years passed by, young people gradually moved out of this district
leaving only old generations behind. The district is facing the destiny of reconstruction.
As Mei Ho House served as an historic landmark symbolizing the history of Hong
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Kong, HA proposed to transform it into a city hostel and set up an educational and
memorial interactive space for public.

3.2 External and Internal Parties for SKMIED
External parties for SKMIED included officers of HA, scholars of Hong Kong history
and architecture, social organizations of arts and exhibition, inhabitants of Shek Kip
Mei, general public in Hong Kong and so on. The main target users were elders, youth,
children and travelers. The design team consisted of a core of designers with a range
of environment, user interface and programme design experience. One project leader
was responsible for resource management, scheduling and negotiation internally and
externally. A design researcher, a graphic designer, a programmer, a space designer,
and a team of constructers comprised the other positions of internal parties. This
multidisciplinary approach encouraged discussion and allowed diversified
perspectives and expertise to be incorporated into the SKMIED project.

3.3 Management Constraints of SKMIED
The whole project lasted for three years, while the interactive environment design
project lasted for about one year from the first briefing to the openness. However, the
original schedule for SKMIED was half year, as the rebuilding construction was
postponed, it could not meet the expected deadline, which led to the delay of the
SKMIED project. In this way the fixed variables of time and budget changed to free
variables. And free variable of schedule was revised accordingly. Other fixed
variables like the scope, government codes, regulations, low maintenance cost,
reliable and durable, positive influence remained the same. For example, at the
beginning of the project, the design team had attended the major meeting that
between officers of HA and the rebuilding constructors. All of the regulations such as
the Redevelopment of Shek Kip Mei Estate Phase II and Phase V and building
specifications were understood and followed. Thus the design and implementation of
this project were under boundaries of management constraints.
3.4 Input and System Constraints of SKMIED
The area totaled around 500 square meters with two floors, each 250 square meters.
It had six entrances on the ground floor and ten entrances on the first floor accessing
to the main area. On these two floors, twenty-four fixed existing structural walls were
used to segment different apartment for living in the old time. The area enjoyed half
daylight and half lighting system hung from the ceilings. After construction, the floor
was covered with dust proof hardener and paved with mosaic tile and heavy dust
anti-static carpet tile. These fixed variables built the foundation upon which
environment designer was required to adhere to.
Before the environment and interaction design, research was conducted to gather
historical evidence like books, photos, documentaries, which generate contents of
SKMIED including information, knowledge, data and facts. Based on the structure of
contents, the area was divided into several categories, however the condition of site
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was quite a different story (Fig 3). As the existing walls circulated fourteen zones
naturally, designers needed to compromise between the intended plan, the site
condition as well as the user experience. After the fierce discussion between external
and internal parties, agreement was reached and the area was divided into nineteen
zones with different themes and functions of each one. The zones as free variables
decided in the input constraints were later applied as fixed variables in system
constraints. Although the fixed wall supporting building structure could not be moved
or demolished, twenty-eight new lightweight block walls were designed as partition in
both floors. The free variables of whole interactive environment experience, visitor
flow, location of interactive technology, aesthetics standards like style, color, materials
and mood were considered by interaction designer and environment designer
together and set as fixed variables for later stages.

Fig 3. Part of photo documentation of Shek Kip Mei Estate

Base on the consensus achieved in previous stage which turned into fixed variables
for interaction design, designers and programmer collaborated under these
boundaries to simulate the scenario of user experience with selected interactive
facilities for SKMIED. At the same time, designers imbedded the interaction scenario,
into environment design including the storyline of the contents, style, mood, reference
examples in a presentable way for better discussion among parties. For example, one
of the zone was called My Life in Shek Kip Mei. It employed characters of the
inhabitants in the Mei Ho House in old times, like little girl, grandma, friends of
neighborhood, father and mother, police officer and firefighter. The interaction system
played the daily life they lived and encouraged visitors to interact with them by gesture
control system (Photo 1). This proposal served as the first prototype of the overall
design synthesizing IED.
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Photo 1. Interaction system in the zone of My Life in Shek Kip Mei

Besides the proposal, the technical list specification included wall projection, floor
projection, and 360-degree projection with or without gesture control, touch screen,
display screen, and augmented reality technology was proposed for discussion.
Internal and external parties negotiated based on management constraints of cost,
budget, time required, performance, capability, durability, and energy consumption.
When the interaction facilities were selected, designers and programmers revised the
scenario abandoned or added features required. This stage could be back and forth
for several times, until both parties reached balance. When the outline of user
experience was confirmed, the detailed design of each facility like time, flow, contents,
interface, functions, language, audio and visual effects were designed and reviewed.
Although the environment design and interaction design were operated separately as
two domains, in the SKMIED case, two teams endeavor to synchronize the paves as if
it was developed by a single people, not by a variety of designers and programmers
with varying skill level and design styles.

Discussion
When the framework was applied in SKMIED project, an interesting phenomenon was
raised that variables could transform from fixed to free or vice versa. Two conditions
appeared with the consequence of transformation. One was that free variables in
primary stage changed into fixed in later stage. For example, the location of technical
facility was a free variable in the process of environment design at first. But after
confirmation, it became fixed variable in the process of interaction design. This
change related to which stage was sequentially and strategically superior to other
stages, even if the sequence might vary in different projects. In perfect status, all
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decisions were rigorously considered and irreversibly enforced. However, in real
world, there is this chance that fixed variables determined in previous stage could
change back to free variables later. This is a chance that the project may exceed the
management constraints of time and budget after several revisions. Or alternative
plan was required to replace the original. It was common that the final achievement
was generated from continuous breakup and reconstruct process until agreement was
approached among different parties.
The advantage of the framework is that it provides different parties a platform upon
which to discuss and collaborate. It reminds participants to check all the linkage
between internal and external efforts to assure the positive progress of the project. As
the project requires continuous adjustment, if the variables in the framework weren’t
changed accordingly, it could start a chain of negative reaction or even lead to
financial disaster or failure of the project. It might jeopardize all the efforts that internal
and external parties made. The dynamic view of the variables to decide which could
be revised and which could not to be requires management experience, judgment and
negotiation skills. As the regulation, routines, and management styles in different
regions and countries are different, the framework needs to be included and excluded
certain variables in order to be localized for specific needs.

Conclusion
The IED design process is essentially a continual evolving process involves
coordination of internal and external parties. It consists of a great range of indistinct
and context-dependent constraints in the fields of management, input and constraints
with fix and free variables. Considering the factors above, the paper presents a
framework about the constraints of IED, which was applied in the case of SKMIED
project. Through the project, we discovered that the characteristic of variables might
alter in different stages naturally or artificially, given the stages of different project may
differ. This phenomenon might exert an important influence on the result of the project.
Further studies will be conducted to evaluate the framework by other cases.
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Making and perceiving Exploring the degrees of engagement with the aesthetic
process
Priska Falin, Aalto University, School of Arts, Design and Architecture, Helsinki
Petra Falin, University of Lapland, Rovaniemi

Abstract
Artistic practice and education build on a long tradition of aesthetic critique and problem
solving. This tradition has later on influenced also practice-led and practice-based research
approaches centering on the artistic process. Although these research approaches depend
on the processes and objects that essentially have not only cognitive but aesthetic qualities,
the role of the aesthetics in these research processes still lacks an analytical discussion in
this context. In this article we explore the process aesthetics in the context of artistic,
practice-led research. Namely, we examine the potential of the concept of aesthetic
engagement as a framework for understanding and analyzing the involvement with the
artistic process. The results of this investigation are the two complimenting degrees of
involvement with the artistic process through making and perceiving, and the relations that
activate these different ways of engagement. To illustrate and concretize the subject, we
employ an example of video material capturing moments of experimentation with ceramic
art.

Keywords
Aesthetic engagement; aesthetic experience; process aesthetics; practice-led research;
video works
The practice-led or practice-based research has spread across the fields of art and design,
but the discussions have begun to diverge between artistic and design practices. The design
based approaches emphasize the meaning of knowledge in practice driven research and the
problematics of acceptable knowledge (Niedderer 2007) or describe the construction of new
things driven through research (Koskinen, Zimmerman, Binder, Redström, Wensveen 2011,
6). The arts based research has closer connections to the discussions of aesthetics (Leavy
2009, 17; Sullivan 2010). In fact, the arguments for the aesthetic education and the view of
arts as a unique way of knowing draw from the same aesthetic tradition in arts (Sullivan
2010, 42). For instance Jongeward (2009, 250) claims that to access the tacit dimension of
the researchers and their participants’ experiences, the visual image-making offers a unique
way of bringing to view and transforming meanings embedded in experiences. In this paper
we thus frame the discussion through artistic driven practice -led research.
In practice-led research, the aesthetics of making or the “process aesthetics” has received
relatively little interest considering the importance of the making process both for the
educational and artistic practices. In this article we attempt to put forward some ideas
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concerning process aesthetics by exploring the engagement with this process through
making and perceiving. Although the practice-led research tradition emphasizes the
subjective knowledge of the maker, the role of the perceiver has been acknowledged
important as well: “If Art or design offers things or processes that are fundamentally
incomplete... a recipient’s involvement is a necessary requirement for the work to exist or
function.” (Mäkelä & O’Riley 2012, 11).
This study draws from the practice of ceramic art. The focus is on the artistic practice and
related material research that is directed by the aesthetic perspective. To reveal material
aesthetics, the focus turns to subjective practice where the knowledge of the material is
gained. In ceramic practice the making of is so vital to a ceramic artist that often it becomes
a way of life (Leppänen 2000, 29). The artist’s relation to the artwork is based on the
engagement with the ceramic material through the generative process. The peculiarity of the
ceramics with its diverse range of possibilities (Cooper 2009, 6) makes it a field of practice,
which offers understanding of making processes that can be shared with different artistic
domains ranging from design to contemporary arts. Focusing on one practice can thus
increase understanding across various fields from different perspectives.
Through the experience of making, that is in this paper enlarged with the notion of process
aesthetics, the material knowledge is visualized here with video recordings (Figures 1., 2.,
and 3. which are linked to the external video clips). Thus in this article we use three videos to
illustrate and communicate the knowledge through making - and eventually facilitate the
engagement with the aesthetic process through perceiving. These two different ways of
engagement: making and perceiving are analyzed from the perspective of the aesthetic
engagement. The three video works that aim to capture part of the process that holds
information about the aesthetics of the material, can be understood also as “extended
concept of knowledge” introduced by Pirkko Anttila (2012, 120) saying that an expression of
knowledge does not have to be merely verbal.
The three cases of videos that represent the discussed process aesthetics can also be seen
as a method for collecting and preserving information and understanding (Mäkelä 2007).
These artworks have been produced under the goals of practice-led research where the
research questions are answered by the means of practice (Mäkelä & Routarinne 2006, 13).
Here it means that the studio experience is considered a form of intellectual inquiry where
research can be undertaken (Elkins 2009, 78). The discussed practice in this paper is an
artistic practice that focuses on happenings in a studio like setting and aims for artistic work.
The studio work in itself is argued as a degree of aesthetic engagement for it is a unique
place and activity for understanding art experience (Elkins 2009, 81).
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Figure 1. Screenshot from the video of crackling flux on a hot plate, 16.5.2013. Artwork:
Priska Falin, video: Barbara Rebolledo. https://vimeo.com/75388981.

Figure 2. Screenshot from a video of ink absorption on a hot ceramic plate, 15.5.2013.
Artwork: Priska Falin, video: Barbara Rebolledo https://vimeo.com/75388983.
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Figure 3. Screenshot from a video of ink boiling on a hot ceramic surface, 15.5.2013.
Artwork: Priska Falin, video: Barbara Rebolledo https://vimeo.com/75388984.

Background
In the ongoing discussions in the practice-led research the focus has been in the generative
processes holding knowledge and the maker’s subjective standpoint on revealing and
opening the areas that through the means of practice can be brought forward. The
foundation of this discussion is in the view that art is a unique way of engaging with the world
in a way that reaches beyond scientific knowledge. Art understood as an experience that
exists in the perception of an individual has the power of inducing other kinds of knowing
than text. In the field of practice-based research in the arts, both the research and artistic
methods are tied together in the creation of artistic statements and powerful aesthetic
experiences (Sullivan 2010, 99). The aesthetic experience can reach the consciousness in a
revealing manner. Against this backdrop, it is surprising, that the notion of process
aesthetics has lacked discussion in practice-led research so far.

Aesthetic experience in the context of art practice
The ceramics is traditionally understood as an art of making, but the field has widened and
the material opportunities provide a fruitful ground from contemporary arts to industrial
breakthroughs. From the rich orientation to the process of making, the ceramic field is a
valuable source for artistic research where the focus is on the knowledge generating
processes of the artist. Looking at the creation of a ceramic object it consists of many
different processes that require the knowledge of the maker. The construction of a ceramic
object is a complex process, including various different dimensions, such as material and
raw material understanding, mastering different techniques, relations with the form and
surface and firing techniques and the backward processing (reverse engineering). Although
these processes are elemental for the maker’s aesthetic appreciation of the resulting objects
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(see Yanagi 1989, 192), the perceiver is typically evaluating the aesthetics of the ceramics
based only on the final artifact.
Instead of focusing on ceramic artifacts, we utilize here video material (Figures 1., 2. and 3.)
unfolding a way both to the knowledge making processes of an artist and the aesthetic
experiences during the processes of making. The complex relations of previous work with
embodied understanding of the material and the full engagement of the artist’s work
becomes tacit (Polanyi 1974). The knowledge becomes personal through the individuality of
a person and it can be called a skill. Maker’s experiential tacit knowledge is concentrated on
making and its outcomes. Carolyn Jongeward (2009, 241) writes about her own experience
and the meaning of tacit knowledge in visual art and its research, describing it as a process
that: “probes below the level of the rational mind and reveals what cannot be known from
that perspective alone”. She identifies that these tacit processes reveal “unanticipated
connections” (Jongeward 2009, 241) creating new forms of “wholeness” from combinations
of diverse elements.
As long as these processes of creation are left tacit and concretized only in the resulting
objects, the aesthetic and research processes remain hidden from the perceiver. In this
study we open the process of ceramic art practice for the perceiver with the notion of
process aesthetics.

The process aesthetics
The concept of process aesthetics is new to the discussions on practice-led research, but it
has appeared in a few contexts previously. For instance Barrett, Farina and Barrett (2009)
utilize the concept in their discussion of the aesthetic landscapes and their changes. Another
example comes from Weggeman, Lammers & Akkermans (2007) who have used the term
process aesthetics for opening up the discussion on the role of aesthetics in organizational
design. With this concept among others, they tie the idea of organizational aesthetics
together with organizational performance. Although our aims and interests here are quite far
from theirs, our basic understanding of the process aesthetics is at least partly the same.
Weggeman, Lammers & Akkermans (2007, 350) define the concept of process aesthetics as
the “experiences of beauty someone goes through while he or she is actually participating in
the origination process of the artifact” and they claim a connection between the process
aesthetics and the notion of flow (Csikszentmihalyi 1996). However, as Weggeman,
Lammers & Akkermans (2007) focus only on the process of making, they ignore the
possibility of exploring a perceiver’s perspective in relation to the aesthetic process.
For the purposes of this paper we limit our view on the process aesthetics to the
performance and appreciation of artistic practices in the field of ceramics. In this paper we
are particularly interested in the process aesthetics’ ability to engage the maker or the
perceiver in a way that can reveal and convey practical knowledge. The purpose of the video
data is to represent moments of the artistic process in a way that leads to an aesthetic
experience. The ceramic practice consists of many ongoing and undergoing processes that
in many cases are impossible to retrace from an artifact. Through the process aesthetics a
part of the practice can be opened from the perspective of making to understand the
meaning of the aesthetic experience in the context of artistic practice.
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The process aesthetics as engagement
To explore and conceptualize the process aesthetics in ceramic art, we utilize here the
concept of aesthetic engagement by Berleant (1991), which emphasizes the role of the
active participation in the aesthetic experience encompassing both the artists and the
perceivers. “Most important for us as creators and appreciators of art is the contribution we
ourselves make, a contribution that is active and constitutive. That is why I call this an
aesthetics of engagement, a participatory aesthetics.” (Berleant 1991, 4)
Berleant (1991) explores the idea of aesthetic engagement in the fields of painting, dance,
music, literature and architecture focusing on a single aspect at a time. The dimensions of
aesthetic engagement that he exhibits by these examples are: appreciative, object-oriented,
cultural, linguistic, creative and performative. In this article we examine the qualities of the
aesthetic engagement in the field of ceramic arts and particularly the dimensions which
enable the different ways of involvement in the creative, artistic process.
In addition to Berleant’s (1991) exploration of the concept in relation to works of art, the idea
of the aesthetic engagement has been previously associated particularly with spaces,
places, landscapes and environments (Carlson & Berleant 2004; Berleant & Carlson 2007;
Unt 2012). Although these discussions represent a conception of aesthetics as a process
over a subject-object relation, the idea of aesthetic engagement has still not been utilized for
the exploration of the creative, artistic processes as such. The closest example in the field of
arts research comes probably from Unt (2012) who utilizes the concept for researching
theatre performances in the landscape. Based on Berleant, Unt (2012, 136-140) defines the
aesthetic engagement as a multisensory, immediate and embodied involvement containing
an element of the aesthetic, which can differ in intensity. We translate these conceptual
backbones here for the investigation of the aesthetic engagement with the ceramic materials
through a creative process, identifying two potentially different but complimenting ways of
involvement with the aesthetic process as an artist and a perceiver. We understand the
process aesthetics similarly to Berleant (1991, 26): “...the active participation of the
appreciator in completing the artistic process is essential to the aesthetic effect.”
These different ways of involvement through making and perceiving we call the degrees of
engagement that carry aesthetic quality. The idea of “degrees of engagement” refers here to
the different ways of involvement with the artistic process as a maker and perceiver which
are essentially dependent on a plurality of factors, such as the previous experiences,
situational and personal variations (Unt 2012, 137). Berleant (1991, 26) notes that the
aesthetic experience “thus becomes rather an emphasis on intrinsic qualities and lived
experience than a shift in attitude”. These degrees of engagement have the ability to also
activate perception differently. Here we not only look at the characteristics of the aesthetic
engagement with ceramic art, but focus on the attributes of the engagement that enable us
to participate in the aesthetic process through making and perceiving.

The video works representing process aesthetics
To address and illustrate these degrees of engagement we utilize video data from ceramic
material research. The three video works (Figures 1., 2. and 3.) that are discussed here as
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data have been made in the context of artistic research. The first goal of these recordings
was to focus on the aesthetics of the materials. The researcher with a background in
ceramics (first author) focused firstly on an aesthetic element familiar from the ceramic
practice but absent from the final objects: the sound of crackling. The first video (Figure 1.)
represents flux that is a ceramic raw material, crackling on a ceramic plate. The object was
taken out of the kiln while it was still approximately 400 degrees Celsius hot. The video has
been taken when the object is hot in order to enhance the reaction of rapid cooling that
makes the flux crackle and produce characteristic sounds. These similar sounds are familiar
in the context of making when glazes crack on a ceramic surface. The resulting appearance
can be used as an effect to the object but for a ceramist it is also a sign of tension between
the glaze and the ceramic that causes crackling. The ceramist knows that in order to avoid
crackling the materials have to be modified to work better together. In functional objects such
as plates and cups the crackling of a glaze is not a good quality as the liquid that the vessel
is designed to hold can absorb through the cracks. There are techniques that use this quality
as a foundation of certain material aesthetic i.e. Raku firing. The cracks are familiar in
ceramic techniques but the use of the sounds they produce is part of the process aesthetics
that is not common material in ceramic art.
The second video work (Figure 2.) represents the effect of a crackling glaze that absorbs
liquid through the cracks. In the video different colors of ink are dropped on a hot glazed
plate. In the right temperature the absorption of the ink can be seen and the cracks become
visible. In a different temperature the ink burns or boils on the surface (Figure 3.). When the
surface is too hot it can’t absorb the ink. When the ink touches the surface it boils and burns
on to it and leaves different patterns on the object although the materials are the same.
These processes indicate the influence of the temperature to the liquid absorption. The
moment of absorption is aesthetical and transfers the knowledge obtained through making.

Making and perceiving as degrees of engagement in the
aesthetic process
When utilizing video data from the artistic process, the video as the medium necessarily puts
the observer in the position of a viewer regardless of the relation of the observer with the
data. From the viewer’s perspective the medium of the video disappears when looking at the
exemplary artwork here. The observer is immersed in the process appearing on the video.
“...Film can order the pure dimensions of experience directly and without any apparent
physical intermediary to create a convincing and absorbing reality of its own” (Berleant 1991,
175). The “object” of the aesthetic engagement in question seems to be the content of the
videos - the processes that are happening in the ceramic materials. The aesthetic
engagement is the perceiver’s aesthetic engagement with this material process, not with the
video work, although the perceived aesthetic qualities of the process are evidently
dependent on the decisions made about the composition of the video, such as the lighting,
cut, and framing. However, from the viewpoint of the process aesthetics, the aesthetic
qualities conveyed by this material are not connected with the technical attributes of the
video, but with the personal differences between the perceivers. A critical difference of the
stances is the degree of the material knowledge in making and perceiving, which we discuss
in the following chapter.
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The aesthetic experience and the material knowledge
Looking at the first video (Figure 1.) one quickly realizes that the crackling of the glaze-like
surface of the plate is a short take of a longer process of a material reaction. For a lay
person - a non-ceramist - the crackling in itself is an event that invites the appreciation of its
beauty. The cracks seem to appear in a way that is similar to ice on lakes, but something
hints that it is not the freezing of the material in question here. However, without any ceramic
material knowledge the observation of this process does not really imply anything from the
previous phases or what might happen afterwards, nor does the crackling effect carry any
meaning as such beyond its aesthetic qualities.
Opposed to a lay persons’ simple observation of the crackling surface, the video may carry a
lot of information for a ceramist. From the perspective of observing the material with
ceramists’ experience and expertise, the three videos discussed here indicate certain
material qualities that are common in the use of ceramic practice. The first video captures
the qualities of flux material used solely for the purpose of crackling. Thick layer of flux with a
low melting point compared to ceramic plate under it appears on to it as a glass producing
material. A slight shining can be noticed on the edges of the ceramic plate, indicating that
the flux material has strongly vaporized during the firing and left the ceramic surface as it
would have been glazed. The flux has completely melted into what looks like a clear puddle
of liquid. From the emerging cracks the thickness of the flux can be noticed. The tension is
slowly discharging and the sound of them indicates the amount of tension there is. The
behavior of the flux material can be understood as part of glaze materials and what is its
nature in the use of glazes.
For an experienced maker as an observer, the recorded video material presents a scale of
possibilities depending on the desired aesthetic outcomes. It can be interpreted that the
material suggests, or stimulates future actions for the experienced eye. In other terms, this
quality can be termed also the “affordance” of the ceramic material. Affordance, introduced
by James J. Gibson in 1986, refers to the perception of nature’s possibilities or opportunities
that have been relatively constant throughout the evolution of animal life (Gibson 1986, 1819). “An affordance… points two ways, to the environment and to the observer” (Ibid, 141).
However, these potential directions based on the inherent qualities of the ceramic materials
can be only noticed by a ceramist with prior knowledge of the materials’ behavior and its
meaning. Part of the material affordance can be understood through the video. Affordance of
flux gives the idea of the material behavior as part of the glaze where it works as lowering
the melting point and a producer of glass substance.
In the second and third videos the vapor reveals the heat of the ceramic surface quickly
even for an inexperienced observer. Through these two different processes the impact of the
heat is evident. In the second video the glazed surface absorbs the ink and reveals the glaze
that has crackled. For a layperson, a large part of the aesthetic experience associated with
this videos, is tied to the unexpected behavior of the inks on the ceramic surfaces. According
to Forss (2007) Berleant emphasizes the aesthetic experience as situational and cultural.
For Berleant sociality is always present in aesthetic experience (Forss 2007, 54).
Understanding the engagement through artist’s practice the environment plays a big part of it
but not only as Berleant suggest as a part of the cultural environment but through the studio
where the artist works. For a practitioner the environment is a setting and framework in
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which the experiences happen. The place generates engagement as it is. Artist enters into a
space where the mind is focused on the practice. The working environment enables the
artist realize her practice into the work of arts. The physical space generates mental space
where the focus is on the practice. The artwork is an outcome of different aesthetic
experiences that reflects as process aesthetics through the work.

Performativity as a means for engaging the perceiver in the artistic
process
A particular aesthetic dimension that can be equally appreciated by both the ceramist and
the layperson is the sound of crackling. Even seeing the cracks appear without the sound
triggers a presentiment of the sound - or a memory of them in the other case. It can be
described that the performative quality of the video constructs the idea of the sound enabling
that the particular sound can be imagined or recalled through a memory. Berleant illustrates
the performativity of art through the examples of particularly performative arts such as dance
and music. He states that art needs an “activator” or an “activating agent” that are intelligent
perceptions. “The viewer performs the artwork in the process of perception” (Berleant 1991,
153). The performativity of the artwork is an essential quality, a prerequisite for the perceiver
to engage in the process aesthetics.
The meanings attached to sound as an atypical aesthetic element in relation to ceramics are
however different by the maker and a perceiver. For the maker the connections of previous
knowledge of the process are present in the video, whereas the viewer remains distanced
from the process even when hearing the crackling sound. However, through imagination
based on the visual perception, the perceiver becomes engaged in the creative process and
enters “in the realm of imagination, to take on the possible, as well as the plausible, and
probable” (Sullivan 2010, 121) in a similar manner like the artist in her research process.
Berleant describes this engagement with art and its requirements: “Creative actualization
carries the aesthetic event to realization in painting, sculpture, and literature as much as it
does in any other art. The appreciation of painting requires a provoking eye - more than an
eye, a searching sensibility that makes its own contribution to the movement of line, the
interplay of hues, the shaping of space, the grasping of volumes, and the ordering of all its
visual features into compositional integrity.” (Berleant 1991, 153).
In the second video the perceiver is drawn to engage with the aesthetic process where from
one point the ink travels through the cracks and disappears from the surface. Only the slight
vaporizing indicates that the surface is hot or warm. The small spatters stays in the surface
while the bigger ones are able to absorb into the cracks. Through the experimentations on
pouring ink on a hot surface the ceramist knows that this happens only through a certain
temperature and a certain amount of ink that absorption can be obtained. In the third video
the reaction of the ink suddenly boiling on the surface is surprising. The boiling burns the ink
on to the surface and in some occasions stops the ink running down. There is a little color
trace that indicates for the ceramist the absorption in the glaze surface, but lets know that
the main reaction happens between the ink and the hot surface.
In the context of ceramic art, the aesthetics of making draws the focus on the ceramic
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materials. For the maker, the parts of the previous processes that build up the understanding
of the materials points to the direction of aesthetic qualities. From the context of making the
sound of the materials is familiar but usually part of the knowledge than the material of art.
Sound is present when the glaze on a ceramic object reacts to cooling and indicates that the
glaze and the ceramic materials have a tension that manifests as crackling in the glaze
surface. The point of experiencing the sound from a freshly fired object still warm from the
firing process and crackling is an aesthetic experience to the maker. There is no difference
of the maker and the viewer in this point. The maker is the viewer. The engagement of this
experience makes the difference of its qualities. Enhancing the experience of a maker turns
it the outcome of artistic practice. The sound of ceramic material can now be seen as
material for artistic goals (Figure 1.). The process aesthetics are engaged with the maker by
the possibilities of being part of the outcomes. What is revealed in the process can be used
as a part of the outcomes of the process.
By reflecting on making and perceiving as complimenting ways of engagement in the
aesthetic process we found affordance and performativity as the central relations of the
maker and the perceiver to the process aesthetics (Figure 4.)

Figure 4. Making and perceiving as degrees of engagement with the process aesthetics
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Conclusions
The starting point of this exploration was an interest towards the process aesthetics in
ceramic art. We framed our discussion with artistic practice-led research and its background
in the aesthetic tradition.
Utilizing a video data we reflected on the aesthetic engagement and conceptualized two
complimenting ways of involvement: making and perceiving, to describe the different
degrees of engagement with the aesthetic process. When exploring the video works by
differentiating between the degrees of engagement with the process through making and
perceiving, we identified the qualities of affordance and performativity as the central relations
with the process aesthetics.
The three videos discussed here, preserve and convey information and understanding
(Mäkelä 2007) from the artistic process particularly from the aesthetic viewpoint. When
considering that in the practice-led research the questions are answered by the means of
practice (Mäkelä & Routarinne 2006, 13) we can ask what kind of questions can be
answered with this kind of data? When considering the video material and its ability to
preserve and convey understanding of the artistic practice, it can be interpreted that in fact
these clips do not carry much explicit information but they still have a power to aesthetically
engage also the layperson’s imagination in the artistic process. In the context of making and
perceiving the process aesthetics appears similarly to Berleant’s description of the aesthetic
engagement. The process aesthetics requires an active engagement both from the artist and
the perceiver in order to realize. Only through the active engagement with the process the
aesthetic experience can realize.
This investigation adds to the previous understandings of the positions of the maker and the
perceiver in practice-led research turning the focus towards the aesthetic process. In
practice-led research the artifact has been argued as an object of knowledge with somewhat
varying results. In this study we change the focus from the outcomes of the process into the
process itself through the process aesthetics. Exploring the practice through process
aesthetics opens the meaning of an engagement to the perception and to the knowledge of
it. Through the concept of engagement art becomes participatory. The aesthetic
engagement with the process means entering the process, becoming part of it (see Unt
2012, 39; Berleant 1991).
Concentrating on the ceramic practice through process aesthetics gives the understanding
of the construction of knowledge in the process of making. Focusing on one process at a
time and enhancing it gives the opportunity to look what connections it has to the knowledge
gained through practice.
The perspective of process aesthetics in practice-led research gives the possibility to open
the art practice from the perspective of making that cannot be reached with the outcomes of
the process. Complicated practices, like the ceramics, cannot be understood only by objects
alone unless the outside viewer has knowledge about the generative processes. The
performative nature of the videos engages the perceiver with the process aesthetics. The
degree of engagement influences the perception. In the context of making there is no
separation between the maker and the perceiver, but the perception is defined only through
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the degrees of engagement.
Engagement with the material is a crucial part of the maker’s aesthetic experience that is
constructed in relation to previous knowledge (skill), to the place / environment (studio) and
to the expected outcomes (object) of the process. The material affordance that can be
understood focusing on the process aesthetics engages the maker. The practice of ceramic
art consists of many different processes where the process aesthetics works through
different degrees of engagement. The concept of process aesthetics needs further research
in order to be proven, but this study indicates that through the aesthetic engagement the
experiential knowledge is gained through process aesthetics that is argued to engage not
only through the perspective of making but also through perceiving.

References
Anttila, P. (2012). Determination of Research Positioning in Artistic and Practice-based
Research. In Mäkelä, M., & O’Riley, T. (2012). The Art of Research II. Process, Results and
Contribution (pp. 114-127). Helsinki: Aalto University publication series.
Barrett, T. L., Farina, A. & Barrett, G. W. (2009). Aesthetic landscapes: an emergent
component
in sustaining societies. Landscape Ecol, 24. 1029–1035, Retrieved October 15, 2013.
doi:10.1007/s10980-009-9354-8
Berleant, A., & Carlson, A., (Eds.) (2007). The Aesthetics of Human Environments. Toronto:
Broadview Press.
Berleant, A. (1991). Art and Engagement. Philadelphia: Temple University Press.
Cooper, E. (2009). Contemporary Ceramics. London: Thames & Hudson Ltd.
Carlson, A. & Berleant, A. (Eds.) (2004). The Aesthetics of Natural Environments. Toronto:
Broadview Press.
Csikszentmihalyi, M. (1996). Creativity: Flow and the Psychology of Discovery and Invention.
New York: Harper Collins.
Elkins, J. (2009). Artist with PhDs: On the new Doctoral Degree in Studio Art. Washington,
DC: New Academia.
Forss, A-M. (2007). Paikan estetiikka: eletyn ja koetun ympäristön fenomenologiaa. Helsinki:
Helsinki university Press.
Gibson, J. J. (1986). The Ecological approach to visual perception. New York: Taylor &
Francis Group.
Jongeward, C. (2009). Visual Portraits: Integrating Artistic Process into Qualitative
Research. In Leavy, P. Method Meets Art: Arts-Based Research Practice (pp. 239-252).

1623

New York: The Guilford Press.
Koskinen, I., Zimmerman, J., Binder, T., Redström, J., & Wensven, S. (2011). Design
Research through Practice: From the lab, field, and showroom. Waltham: Elsevier (Morgan
Kaufmann).
Leavy, P. (2009). Method Meets Art: Arts-Based Research Practice. New York: The Guilford
Press.
Leppänen, H. (2000). Keraamikkoutta etsimässä. In Hortling, A. Materiaalin merkitys (pp. 2833). Helsinki: Taideteollisen korkeakoulun julkaisusarja: Työpaperit.
Mäkelä, M. (2007). Knowing Through Making: The Role of the Artefact in Practice-led
Research. Know Techn Pol 20:157-163. doi:10.1007/s12130-007-9028-2.
Mäkelä, M., & O’Riley, T. (Eds.) (2012). The Art of Research II: Process, Results and
Contribution. Helsinki: Aalto University publication series.
Mäkelä, M., & Routarinne, S. (Eds.) (2006). The Art of Research: Research Practices in Art
and Design. Helsinki: the University of Art and Design Helsinki.
Niedderer, K. (2007). Mapping the Meaning of Knowledge in Design Research. Design
Research Quarterly 2(2), 5-13,
http://uhra.herts.ac.uk/bitstream/handle/2299/4406/903922.pdf?sequence=1, Retrieved
October 26, 2013.
Polanyi, M. (1974). Personal Knowledge: Towards a Post-Critical Philosophy. Chicago: The
University of Chicago Press.
Sullivan, G. (2010). Art practice as research: inquiry in visual arts (2nd ed.). Thousand Oaks:
Sage.
Unt, L. (2012). Landscape as Playground: The environmental experience of landscape as
fictional and real in a performance. Doctoral dissertation. Helsinki: Aalto University
Publications series.
https://www.taik.fi/kirjakauppa/images/01b050f6652315c59e46032ca2fcf06c.pdf Retrieved
October 23, 2013.
Yanagi, S. (1989). The Unknown Craftsman: A Japanese Insight into Beauty. Tokyo:
Kodansha International Ltd.
Weggeman, M., Lammers, I. & Akkermans, H. (2007). Aesthetics from a design perspective.
Journal of Organizational Change Management, 20(3), 346-358.
doi:10.1108/09534810710740173, Retrieved October 14, 2013.

1624

Priska Falin: is a doctoral candidate working in the Aalto University, School of Arts,
Design and Architecture, Department of Design, Helsinki Finland. As an artist-researcher
Falin conducts practice-led research that concentrates on ceramics and its processes. Her
approach is directed from the aesthetics and the act of making.

Petra Falin: is a postdoctoral researcher in the University of Lapland with a background in
the field of design research. Her research has previously addressed mainly issues related
with design processes and practices, such as design expertise, learning, knowledge and
professional identity.

1625

How to Introduce Experiential User Data: The Use of
Information in Architects' Design Process
Margo Annemans, KU Leuven, Dept. of Architecture, Research[x]Design & osar
architecten
Chantal Van Audenhove, KU Leuven, LUCAS
Hilde Vermolen, osar architecten
Ann Heylighen, KU Leuven, Dept. of Architecture, Research[x]Design

Abstract
As architecture influences people’s daily life considerably, architects need in-depth
insights in people’s spatial perception, needs, and desires. To be able to provide them
with sufficient and suitable information on these matters we aim to investigate how
architects currently use information in design, and how experiential user data could
change their thinking about their projects and way of working. We conducted two focus
group interviews with architects (designing healthcare buildings), each covering two parts.
First, we discussed information use and knowledge generation during design. This
resulted in a better understanding of a design process’ iterative nature with shifts in
information content, type, and use. Several nuances were identified, e.g. between using
general legal information and information focused on the building’s actual situation, and
between obligatory and inspiring sources. Second, we presented different forms of
research data, and probed participants' interest in and possible use of these. This
provided insights in what information qualities architects look for while designing,
identifying strengths and weaknesses. Also ideas for disseminating research results
amongst architects were collected. We conclude by pointing out opportunities of using
experiential user data to initiate and support changes in design practice that improve
users’ wellbeing, especially in healthcare buildings.

Keywords
Architecture; Design Process; Evidence; Focus group Interviews; Use of Information
Swiss architect Peter Zumthor describes architecture as "the background for life" (2010, p.
12). What architects design influences people’s daily experience considerably. Therefore,
architects need sufficient information on people’s spatial perception, needs, and desires.
Since "information" is a very broad term, questions rise as to which (type of) information is
needed in different phases of the design process and how this is used. Designers cannot
collect all the needed information by themselves. However, when researchers provide
data, designers' expectations regarding these data and how they can be effectively
communicated should also be explored. Therefore we addressed a twofold research
question: how do architects currently use information in design, and how could
experiential user data change their thinking about their projects and current way of
working? In two focus group interviews we sounded out how information content, type,
and use differs in different design phases, and based on these insights we tried to identify
opportunities to penetrate such information more appropriately into architectural design
practice. This double aim was reflected in the organisation of the interviews: a first part
addressed the use of information during the design process in general, in a second part
specific examples of research data were presented followed by questions on their usability
and degree of fascination. The interviews were analysed based on themes found in
literature, after which the generated findings were discussed against these same themes.
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This provided us with a more nuanced understanding of what information is desired in
what phase and how architects would like to gain access to it. These insights could inform
research projects, to better match the content and type of research data with architects’
needs during design and thus bring research and practice closer to each other.

(User) Informed Design in Literature
Since design tasks are ill-defined or wicked in nature (Rittel & Webber, 1973), the
information necessary to solve them cannot be readily available (Cross, 1982). As the
information needed to understand the problem depends upon the designer's idea for
solving it, collecting information and designing is a continuous iterative process. Donald
Schön (1983) argues that even if designers have a virtuous ability to string out design
webs of great complexity, they still cannot handle an indefinitely expanding web. At some
point during the process, (they have to come to an intermediate decision which can then
become the basis for further exploration, new problem statements and new (partial)
solutions. Designers continually reflect-in-action (Schön, 1983). This sort of design is
described as 'knowledge-rich', meaning that the design requires designers to have a
considerable amount of knowledge beyond what is provided in the problem description
(Lawson, 1994). Designers have to derive knowledge from the available information the
design process needs to be fed with continually. Since each phase in the design process
has a different purpose and focus (Cuff, 1989), the question arises whether and how the
content, type, and use of information needed in different phases differs too.
Each designer brings his/her own concerns into the process (Lawson, 1994). Sometimes
these are clearly articulated; sometimes they are based on tacit knowledge architects
gained through personal or professional experience. Due to some great architects’ fame,
we sometimes mistakenly assume their work to be entirely personal (Lawson, 1994). In
reality the coming-into-being of a building is teamwork, among architects from one or
more firms, between architects and other building professionals, and between architects
and clients. Bryan Lawson (1994) also points out: "It is quite likely today that those who
commission buildings are not actually going to use the buildings themselves. Architects
therefore must try to consider the feelings of their 'users' as opposed to their 'clients'."
Especially in the health care context, it is important that buildings meet the social,
psychological, and developmental needs of those using them. Since the gap between
decision makers and users is often too wide to be overcome by designers using only a
personal perspective (Zeisel, 2006), experiential user data collected by researchers can
play an important role when incorporated into the design process. Which data meet
designer requirements, and how they can be communicated effectively are interesting
research questions (McGinley & Dong, 2011).
Compared to other professionals, designers are quite specific in terms of their approach to
information. They are very much attracted to information presented with maximum use of
graphics and limited text. If text is presented it should be short and easily digestible
(Lofthouse, 2006). Moreover, designers often feel mistrust towards data that have already
been through a process of interpretation (Restrepo, 2004). This may explain why they
prefer raw data in a format that is condensed to be design-relevant, allowing them to
quickly pick up both overarching themes and discover depth relevant to a specific project
(McGinley & Dong, 2009). Therefore, it should not come as a surprise that, to inspire
designers, images made by users (i.e., photographs, drawings, or handwriting) are more
effective than words (Lee, Harada, & Stappers, 2000). There is indeed a need to bring
information on real human experiences to life based on actual situations, not through dry
representations, but through presenting experiential user data as fuller stories (McGinley
& Dong, 2011). However, apart from visual sources (whether or not directly derived from
users), other, it would be interesting to explore more narrative techniques to surpass
designers' visual focus.
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Researching Architects’ Information Use: Methodology
Focus Group Interviews: Aim and Set-Up
Since design is both a personal and collective process, we looked for a technique that
addressed participants' own experience but also left room for interaction. As focus group
interviews are well suited to diagnose problems and to gain insights in people's way of
looking at a certain theme (Stewart, 2007), we opted for this technique. To improve the
chances of success we wanted the respondents to be able to communicate on the same
level and being comfortable with each other (Mortelmans, 2007). Therefore we chose to
organise two focus groups with a slightly different accent. The first group consisted of five
architects from different firms (Table 1). Within each firm, we invited those architects who
were most involved in care building projects and in collecting information for the design.
This group could provide us with a broad range of approaches towards information. Each
firm indeed takes a different stance as to the importance they attach to external
information and how it is collected. The second group featured seven architects, each
fulfilling a different role within the same architecture firm (Table 2). Since the members of
this group knew each other in advance and had sometimes even been working on the
same project, they shed a more nuanced light on interaction between (people working on)
the different phases of the design process. Both groups of architects were working in the
(health)care sector. This selection was made based on the focus of our own research in
this field (Annemans, et al., 2011, 2012a, 2012b).

Profile

Gender

Years of experience

Company V

M

10-20

Company W

M

> 20

Company X

F

10-20

Company Y

M

10-20

Company Z

M

5-10

Table 1: Participants of the focus group with architects from different firms

Profile

Gender

Years of experience

Trainee 1

M

<5

Trainee 2

F

<5

Responsible concept phase

F

5-10

Responsible building phase

M

10-20

Hospital architect

F

10-20

Care architect

M

5-10
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Partner at the firm

M

10-20

Table 2: Participants of the focus group at one firm

Data Collection and Analysis
Both interviews covered a general part and one specifically focussing on experiential user
data, collected in the context of a study on hospital patients’ spatial experience. Although
the interview’s main outline remained the same, some shifts in emphasis occurred
between both. The interview with the group of one firm started by inventorying the
different phases in the design process and what information was used in each phase.
Only after a consensus was reached, more general questions were asked on which
information was missing, and the reliability and management of the collected information.
The group involving architects from different firms was asked to describe the importance
and use of evidence in their firm. While preparing this interview architects from different
firms, we decided to use the term evidence rather than information, staying closer to the,
for architects, maybe more familiar concept of evidence-based design (EBD)1. However,
the connotation associated with this term did not improve the communication. Therefore
we gave some additional explanation and soon shifted towards the term information.
After a short break, both focus groups were presented various kinds of data on patients’
spatial experience collected through ethnographic research (Annemans, et al., 2012a).
We were mainly interested in the importance architects attached to each information type
and which strengths and weaknesses they identified. These data were diverse in nature:
photographs and drawings made by patients, and video recordings of hospital trajectories,
capturing the experience of movement were shown and accompanied of some
explanation.

Figure 1: Narrative of photographs and a drawing made by a patient, January 2011,
Photograph by participant (undisclosed name for anonymity reasons)

1

Using information, or evidence, to inform the design process, is often referred to as
Evidence Based Design (EBD). This concept found its origin in the analogy with other
evidence-based approaches to research and practice. Parallel with evidence-based
medicine, EBD studies want to provide evidence for the healing outcome of building
aspects (Ulrich et al., 2004). Architects frequently misunderstand the term. Many fear EBD
to be overly prescriptive rather than informative, moreover they do not fully grasp how to
assess its strength or weakness, and in what context it could be valid (Brandt, e.a, 2010).
However, as clients increasingly expect architects to base design decisions on an explicit
chain of knowledge that can be directly linked to facts, research data, or own field
observations and also share this information with them (Hamilton, 2009), architects cannot
stay behind.
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Figure 2: Video recording of hospital trajectory, July 2012, Recorded by Margo Annemans
All of these were presented as raw data (videos shown without any post processing) and
accompanied by quotes from participating patients. To extend the possible ways of
informing the design process, we added a biographical text from a cancer patient, Maggie
Keswick and the translation of this text into a rather atypical architectural brief (written for
architects designing a Maggie's Cancer Caring Centre) (see Annemans et al., 2012b).
Subsequently participants were asked to comment on the different information types, what
they found interesting, whether and how it could inspire them, and what they thought was
missing in or could be complementing the presented data.
The audiorecordings of both interviews were transcribed verbatim. The transcripts were
analysed through coding. To establish a list of representative codes, we started by open
coding followed by axial coding (Mortelmans, 2007). Throughout this process previously
established topics grounded in literature (Creswell, 2003) were kept in mind. As the focus
group interviews were mainly explorative in nature, the results will be used as a basis to
set up further ethnographic research in hospitals (aiming to collect the type of data
architects are longing for) and to be able to come to selective coding of follow up
interviews with architects on the use and communication of information in the design
process.
In what follows, the material shown to the architects, combined with other material
regarding spatial experience in care settings, will be referred to as (research) data. These
can become part of the large amount of sources architects consult while design, all of
which we address as information. Finally, just collecting this information will not be enough
for architects to actually work with it. It will need to infiltrate their daily practice to a point
that if forms part of both their tacit and explicit knowledge.
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Architects on Experiential User Data: Findings
Information in the Design Process
When asked about which information they used, architects from both groups mentioned
the site, design brief, cooperation with engineers or other support services, client,
architectural examples (mostly called "references") and feedback from former projects.
However, the group consisting of one firm paid considerably more attention to how client
and user could differ and how they could find entries into users' experience, e.g., by
participating in daily activities taking place in an existing building with a similar program as
the one considered, testimonies in online movies or texts, workshops, or exhibitions. Still,
although sporadically these efforts were already made, the partner at the firm mentioned
that real user involvement was still lacking in the workshops they organise: "[… the people
who take part are not people from our field] a psychiatrist, or a doctor, or a geriatric, a
user we should involve more, but well, maybe not someone with dementia, but maybe
relatives of someone with dementia." Additionally, the focus on separate phases seemed
to generate a shift in importance towards more practically oriented sources of information
like constructors, building material producers or quality labels and certificate providers.
In the first interview, the presence of different firms coloured the discussion. One
participant explained: "What do we look at as evidence? We have an internal library with
reference projects, both our own and star projects. Sometimes we also organize visits to
other projects with the client and things like that. […] We also have a database with
evaluations of our clients, but also inside the firm, square metres, prices, ratios between
programs." This firm clearly invests in post occupancy evaluations of their projects,
focussing on both quantitative and qualitatively insights, thus working on a feedback loop
and lifting those projects to the level of reference for future design projects.
Despite a different view on which information to use during design and how to collect it,
both groups pointed at how collecting, processing, and evaluating information is an
iterative process. This does not mean that the same information is used during each cycle,
however. While refining a design from concept to actual building, architects oscillate
between information content. On one hand this occurs between generally available
information and information on the same topic specifically focused on the building’s actual
situation at its construction site, taking into account all other preconditions. General legal
information such as building regulations or information on subsidies is often readily
available on the internet, yet once you have an outline of an actual design, it is highly
recommendable to engage in a dialogue with the particular (local) government to discuss
the specific project. An example of a combination of clear rules and local decisions is fire
regulation, as an architect explains: "For example the law on fire regulation is a document
that you find on the internet, that you almost have on your desktop." Another one
continues: "the law is one side, but you also have to talk with the government. It is not one
against the other […] you will always have to visit you fire department so they can give
advice. Therefore a conversation with the local department is very useful, whether or not
they dare to divert from the norm." In the other interview, the risk of simply following
regulations was addressed too. As someone put it: "Actually it is funny that we build
norms, we build norms in stone."
On the other hand nuances are found between obligatory and inspiring information. One
architect working on a large hospital project mentioned that a part of the building that is
now used as a geriatric ward, was originally intended as a day hospital and designed
according to the corresponding building regulation. Due to the original requirements the
space is now way too big for the six patients residing there, therefore extra furniture was
ordered and installed to fill up the space and create a more intimate atmosphere as
intended in the concept for such a program. Still, this may not strictly be according to the
regulations.

1631

The participating architects almost unanimously pointed out that much information derived
from research is far too abstract to be used while designing: "It is mostly at the beginning
that we, at our firm look for information that other architects might not look for. What we
are missing is a link between architecture and […] how the building really operates." Later
on in the interview this quote was further exemplified: "[…] it is about how design
decisions that have an influence on the maintenance, exploitation cost, and the operating
cost. And the latter is very difficult to find, exploitation is easier." One of the architects
gives another example: "Running lines are very important in the health care sector
because the cost of personnel is one of the biggest for the client. But those models that
are the best concerning running lines, to find those in structured way to work with [is very
difficult]. Of course, there are some logical starting points that everyone knows, a simple
layout, but basic models to work with that I did not find yet." As illustrated, the mutual
influence of user perception, organisational structure, and cost implications is not explicit
enough. This lack of explicitness combined with the nuances mentioned above, creates a
considerable burden to find the desired information. Evidence from real, realized buildings
could fill this gap. However, due to the time lapse between the design and use of many
health care buildings, feedback loops risk to lack accuracy. Although most participants are
convinced that research on specific topics or programs could be highly interesting during
the design process, both groups pointed out that an important reason to make the effort of
searching for it is to convince the client. It almost sounded as if the architects need the
results only to convince others what they already know. Quotes like: "that is also what you
want to legitimate your choice with respect to the client" were very common.
Finding the right information at the right time seems a challenge. The participants use the
sources that are most ready-to-hand, like the internet or magazines. However, the choice
of where to find information may also be generational: "The way your find you information,
I think, is also very generational. […] The three of us, we belong to … For us it may be a
book or something like that, whereas with those youngsters, they find everything on the
internet. They are faster, much faster, that is a real difference. And that is also why it is a
good thing to be able to use different sources." The reliability of these sources is not
always easy to trace. Generally speaking, participants seem to find it hard to evaluate
what makes a source reliable or not. As mentioned: "I find it hard to judge on the internet
[…] whether it is really someone's experience or just an opinion. That is also hard to
derive from literature; you always have to interpret it. The best is to meet someone, who
can say this are the advantages, this are the disadvantages." This someone then should
have enough experience and authority, yet who is valued as an authority is not always
clear. One stated: "When you dub it with a voice from a documentary, it seems to increase
the scientific value." Sometimes surprising elements seem to provide an architect with a
(false) feeling of reliability.

Introducing and Using Experiential User Data
After various data on patients’ spatial experience were presented, strengths and
weaknesses were brought forward. For both a distinction can be made between those
relating to the data’s content, type and use. Content wise the main advantage is found in
the information’s layered structure. An image that, at first sight, may just seem to show
what a patient sees, can tell the spectator something about a different sensory experience
or point at a relational malfunctioning when the underlying story is added (Annemans et al.,
2012a). One trainee formulated it as follows: "Yes, I see the pictures and I especially hear
the stories. Than actually how the subjective way of how the user sees it makes it
interesting." A more experienced architect on the other hand states: "The information of
the story of that person is always at least as interesting as the conclusion connected to it."
How the information was communicated to the architects was largely appreciated. Directly
communicating with raw data, avoiding (too much) analysis by researchers, allows
architects to pick up aspects that are relevant to their specific design or situation. For
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some, additional structuring would be welcome. The trainee continued: "… maybe you can
come to a matrix, that offers a structure to all the material, for example when you have a
picture, objective [physical parameters], subjective, what the user says what is positive
and negative." The additional video material reflected more closely the visual information
architects would consult spontaneously. An architect said: "If tomorrow there was a
website with forty videos at different locations of someone who is wheeled through the
hospital, I would definitely click on ten of them, and then maybe also the next ten, that
would depend. But a way of documenting it in an a-typical way, that seems very
interesting to me."
For the architects information in the design process in general, and experiential user data
specifically, could mainly be used to convince clients. The participants claimed they
currently have hard times convincing clients of the importance of experience related
design decisions. Interventions aiming at an improved wellbeing of users in general, and
patients in particular, now often have to lay thumbs against aspects that are easier to
"prove" or easier to calculate. A partner at an architecture firm literally said: "The biggest
disadvantage of this kind of information is that it is very hard to calculate." They hope that
the presented data could possibly provide a counter argument.
The above-cited strengths relate directly to the mentioned weaknesses. Some form their
counterpart. A major threat to the layered structure of the data is the possible loss of part
of the richness. Although some participants call the data subjective or too anecdotal,
others consider the enormous amount of diverse testimonies as ideal to increase
sensitivity without standardising or steering too much. Indeed, the architect who sincerely
appreciated the videos later continued: "[…] if we got something too concrete, we curse
it." However, when not communicated well, e.g., showing only images without the
accompanying narratives, a lot of information gets lost, and misinterpretation lies in wait.

Discussion and Critical Remarks
The presented study was triggered by two research questions: (how) does the content,
type, and use of information needed in different phases differ, and which (kind of)
research results meet architects’ requirements and how can they be communicated
effectively? As to the former, the results of the focus group interviews suggest that each
phase has its own specificities and corresponding information needs. Therefore, architects
consult external advisors in each phase, besides those taking part in the entire design
process. Although designing is an iterative process wherein questions concerning the
same, more or less specific topics are addressed each round, the content, type, and use
of the required information shifts. Whereas for some, often more technical topics,
designers base their decisions in the first phases on generally available information and
later enter into a dialogue with those doing calculations or formulating legal advice, for
more experience- or user-related topics, the nuanced and particular is highly appreciated
as an inspirational source from the start. In a very early phase participants mention
engaging in real-life settings, reading blogs or watching movies with testimonies as a
basis for their design. In later phases, this experiential user information becomes a frame
of reference to check more punctual decisions. For example, the desire to design a
homelike environment can serve as a framework to assess the choice of materials at a
later moment.
Additionally, we examined to what extent and why the presented data match architects'
informational requirements. As Chris McGinley and Hua Dong (2011, p.193) point out,
"There is a need to move away from the dry representations […] and to bring human
information to life through presenting user insights as fuller stories, conveying liveliness
through visual material, and giving scope for the design audience to complete the
interpretations, allowing a level of co-ownership." The insights from the focus group
interviews seem to address this need. As architects often feel mistrust towards data that
already underwent a process of interpretation (Restrepo, 2004), our research provides the
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opportunity to pass data directly from patients to architects (Annemans et al., 2012a),
offering the analysis as an addition rather than a result. Architects already working with
experiential user information are looking for the stories underlying people’s experience. By
engaging, or reading or watching testimonies, they try to relate directly to particular users’
personal stories. Although some criticize this approach as subjective and overly anecdotal,
others value its richness. As the complementary of the layers was highly appreciated by
the participating architects, a major part of the challenge will lay in finding a way of
accessibly communicating the data without losing the layered content. A simple and
reliable structure with an original viewpoint, presented through a channel architects are
familiar with, like the internet, would be ideal.
Finally, we would like to make some critical remarks. As Nigel Cross (1982) points out,
scientist almost unanimously conclude their analysis by stating that further research is
needed. This is exactly what architects do not want to hear. They need hands-on
information they can start working with. Endless refinements do not help to come to a
physical result. As designers work in a solution oriented way (Cross, 1982; Rittel &
Webber, 1973), they make a decision based on the best possible information available at
a certain point. If that information is later refined or even contradicted, the proposed
solution can be adapted depending on the phase or, if this is not possibly anymore, the
knowledge gained could be transposed to a future project. Although one participant
argued that the long time laps between projects makes learning from one for another hard,
others indicated to still consider what they learn in one project valuable for the next.
A gap seems to exist between what architects expect from research and what research
can provide. The participating architects want research data that provide them with
concrete experiential user information, but also with a measurable outcome of
implementing these data. However, as each problem is "essentially unique", despite a
long list of similarities between a current and a previous problem, there might always be
an additional distinguishing property that is of overriding importance (Rittel & Webber,
1973). Therefore, no research can ever provide architects with exact numbers on the
outcome of a design solution and as such redeem the expectations.
While all participating architects expressed a need for (experiential user) information when
designing, a significant difference was found between both focus groups. In the one
conducted at one firm, a general agreement seemed to exist on the need for architects to
support their clients with as much information as possible, even to the extent of taking
over the entire reasoning underlying organisational decisions to support a client unable to
take care of it him/herself. The other focus group raised the question how much
information should come from architects. Many architects in the latter group seemed to
consider a fruitful design one where the client takes the responsibility to provide
information on the healthcare organisation and approach, whereas they as architects
added spatial and technical knowledge to the process. Each party could then profile itself
as an outsider in the knowledge field of the other and, from this position, question the
other's assumptions in an unprejudiced way. A permanent dialogue between both parties
would then shape the design process.

Conclusion
Both focus group interviews aimed to find out how architects currently use information in
design, and how experiential user data could change their thinking about their projects
and current way of working. Especially in the specific context of healthcare projects, which
we focused on in our research, we noticed that architects are already aware of the
importance of people’s experience of the built environment. As people are often
confronted with these buildings at a very vulnerable moment in their life, the societal
relevance is never far away. A general consensus exists that these buildings’ design can
add to an evolution in the connotation that is assigned to them by the general public.
Some architects believe their design can be a trigger to change entire organisations;
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others only aim at improving patients' experience through punctual interventions or
making their direct environment more convenient. Although the degree to which their
responsibility stretches seems to differ across the participating architects, all feel,
somehow, responsible for the outcome of their design. Despite different approaches to the
design process, all seemed to value the presented data highly, as an introduction to an
unknown experiential world, as a way to expand their horizon, or as means to convince
their clients of the critical importance of aspects that are often difficult to prove.
Although architects may not appreciate the statement, more research is needed to gain
profound insight in the use of these experiential data. In the presented study we were
gauging for designers' interest in this kind of information and their preferences concerning
type and accessibility. An interesting next step would be to observe whether and how the
presented data are used in an actual design process. Do the participating architects
practice what they preach? Only by following the coming into being of a building, starting
from the conceptual phase and ending with a post occupancy evaluation, can we trace
when and why which information is introduced, used, worked with, and finally also
recognized or appreciated for its added value by the final user. Despite practical and time
related burdens, such study would be worth investing in. Only by consciously collecting
and structuring precise insights on the impact of experiential user information, will we, in
the end, be able to shift architects' but also clients' focus to people’s spatial experience.
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Abstract
The experiential knowledge of a practice lives within the practitioner and is out of reach for
an outsider researcher. Only when practitioners have intrinsic motivation in researching
their practice, can experiential knowledge reach an outside audience. The present case
study is an attempt to access some of the issues forming the embodied knowledge in the
act of throwing clay on a potter’s wheel. One of the researchers attempts to augment her
tactile sensitivity and awareness by throwing porcelain clay blindfolded for five days. Her
experience is documented and reflected upon through diaries, a contextual activity
sampling system (CASS) and videos that includes thinking aloud accounts. The tentative
findings reveal that the researcher was able to articulate her tactile experiences and share
her experiential knowledge to a great degree. Patterns in the making, such as dividing
hands into categories of active and perceiving, and metaphorical language use was
identified that may be of value in an educational setting. Feelings were acknowledged as
major contributors to risk assessment and decision-making in the material problem solving
process.

Keywords:
Tactile augmentation; Clay; Experiential knowledge; Practice-led research, Embodiment.
It is in the interest of design research to gain access to the practice of skilled practitioners
and to articulate in-depth knowledge from within the field. The embodiment of skills and
materials is evident in professionals, and the theoretical and conceptual work on the issue
of embodiment is sophisticated (Varela et al.1991; Merleau-Ponty 2002; Johnson 1987;
Lakoff & Johnson 1999), but there is still little empirical research applying the work to
documented design practices (Seitamaa-Hakkarainen et al., 2013). Ways of studying the
making from the makers’ point of view has been discussed in the relatively young tradition
of practice-led research (Frayling, 1993; Candy, 2006; Niedderer, 2007; Mäkelä &
Routarinne, 2006; Pedgely, 2007; Niedderer & Reilly 2010; Nimkulrat, 2012). Method such
as diaries and thinking aloud accounts are now supplemented by event sampling methods
(ESM) (Seitamaa-Hakkarainen et al., 2013.)
The use of practice-led research methods has become increasingly common among
practitioners in art, craft and design who wish to document, reflect and research on their
own practice (for examples see AHRB 2007). The discussion on how to research in art
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and design is still vibrant (Mäkelä et al, 2011; Candy, 2006). One major contribution in the
field of experiential knowledge in practice-led research, is made by Kristina Niederrer
(Niederrer, 2009; Niedderer & Reilly, 2010.) In this paper, we use a practice-led approach
as a setting where the process of making, rather than the artefact, is in focus (Candy,
2006).
Practice-led research emphasises the reflection of experiential knowledge that the
practitioner embodies. In his book, The reflective practitioner, Schön (1991 76)
encourages the practitioner to reflect in action in order to get access to this knowledge.
Nigel Cross (1982 5) supports this idea in his claim that there is a particular designerly
way of knowing that is inherent in the designer, the process and the products themselves,
and that can be gained through reflecting on one’s activity. Owain Pedgely (2007) admits
that the multiple roles of the researcher and the respondent are complicated and that the
results might be biased when having a subjective research setting. Therefore he argues
for the importance of multiple data collection methods in order to triangulate data and
results.
In our research, both qualitative and quantitative data, introspection and visual
documentation, is collected and triangulated as supported by Norman Denzin and Yvonna
Lincoln (2008, 5) in their handbook on qualitative research, where such a multimethod is
seen as an attempt to secure an in-depth understanding about the phenomena. According
to Pedgely, a practice-led research setting provides a suitable platform for investigating
areas of interest that the conventional research methods may not be able to access (
2007). As practitioners and researchers, we are able to do autoethnographic research
about our own practice, and in this way we are able to articulate intrinsic knowledge from
inside the field of design. This is also the position from which we argue throughout this
paper - even though from this point onwards, we will call ourselves purely ‘researchers’.
In this present case, one of the researchers challenged herself with a demanding task
related to her field of expertise. She used the act of throwing clay on a wheel as a tool for
a tactual interface with the material and as a way of creating an event where making takes
place. In addition, to augment the tactual experience, the visual modality was omitted
through blindfolding. The main issue for the task was the challenge and control of the
throwing process and the awareness of, or ability to judge the shape and form of the piece
solely with her hands. Through this exercise, we aimed to collect data and analyse the
embodied experiences of the researcher.
The researcher documented and analysed her own activity, experiences and emotions
through the combination of three methods: 1) a diary method for qualitative data, 2) a
contextual activity sample system (CASS) query for contextual and quantitative data, and
3) video recordings for visual data and ‘thinking aloud accounts’. In this case study tactual
augmentation by blindfolding was used to enhance tactual awareness and making tactile
sensory experiences more explicit. In the following, we will introduce the research setting.
Then we explain the methodological framework and present the case. Finally, we discuss
the interim analysis process and the tentative results.

Research in a studio setting
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One of the researchers spent five days working blindfolded in her studio recording one
clay-throwing event daily. Each event consisted of throwing 12 kg and later 24 kg of
porcelain clay on a potter’s wheel and lasted 1 1/2 – 2 hours. All the events were video
recorded, which also enabled ‘thinking aloud accounts’ made by the researcher while
working. In addition to video and related thinking aloud accounts, the researcher made a
diary entry just before and just after each of the throwing sessions. The CASS query was
also entered in connection to the event and consisted of 12 questions to answer before
the event and 10 questions to answer after the event.
Using thinking aloud accounts (Ericsson & Simon, 1993) we are able to track the cognitive
processes of an individual during an activity, as the method provides content-rich
information about, for example, solving a design task (Akin, 1986; Goel, 1995 217;
Seitamaa-Hakkarainen & Hakkarainen, 2001). In our case, thinking aloud accounts were
combined with video documentation as the researcher spoke to the video camera while
performing her task. In this research setting the method also enabled capturing various
aspects of the tactual activity and later to analytically reflecting on tactual experiences.
Especially critical incidents (Flanagan 1954) were actively reflected on in the talking aloud
accounts. To enable triangulation, the data was supplemented with the diary and the
Contextual Activity Sampling System (CASS) query.
The diary method is a well-established way of collecting autoethnographical data (Bolger
et al., 2003; Chang, 2003). The value of the method has also been recognised in the art
and design field, especially when the practice-led research approach is applied. It allows
the maker-researcher to document features related to her creative process and in
addition, it provides a medium for analytically reflecting on her process (Mäkelä &
Nimkulrat 2011). The diary has been used in diverse ways (Pedgley, 2007; Mäkelä, 2003,
2003; Turpeinen, 2005; Nimkulrat 2009; Mäkelä, 2011; Kosonen & Mäkelä, 2012).
Usually, the diary is entered regularly along side the working and thinking process
documenting the whole creative process from initial thoughts to the final outcome including drawings, images and text, test results, personal experiences, or feelings. In our
case, we utilise the method in a more formal way as the researcher entered the diary
before and after the events of throwing, answering a set of questions. The questions
before the event encouraged describing the challenges faced and the emotions related to
the upcoming event. The questions after the event encouraged describing the success or
failure of the event and elaborating on the critical incidents that facilitated or hindered the
process and related emotions. In the analysis skill emerged as the dominant theme of the
diary text, second was challenge followed by material and emotions. Evaluation of the
process, critical incidents and problem solving constituted the bulk of the text with some
room for environment and conditions.
The third method used was the Contextual Activity Sampling System (CASS)
(Muukkonen, et al. 2008). CASS is a research instrument under development that uses
3G mobile phones for sampling various aspects of learning, designing or making in their
actual context of occurrence. Event sampling is a generic term, which refers to the
research strategy for studying on-going daily experiences as they occur in everyday life
(Reis & Gable, 2000). The richness of the data collection captures occurring events,
experiences, emotions or social activities at specified time intervals depending on the
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focus of the study. The event sampling method is new in the study of design practices
(Seitamaa-Hakkarainen et al. 2013). For our case, we developed a specific set of
questions that were answered during the actual event through entering the CASS query
sent twice daily to the researcher’s mobile phone.

Figure 1. CASS application query on mobile phone, 08.04.2013. Photo by Camilla Groth.
The query consisted of 22 Likert type structured questions, which called for ratings
according to a seven-step scale as well as open questions and instructions for taking
photos (Figure 1). The questions 1, 3, 4 and 21 related to the query of the context of
physical space. The researcher was requested to respond to questions concerning the
place she was working in, to evaluate how well the place supported her work and to
photograph the space. Questions 2, 5, and 6, were related to physical tools and
instruments as well as used materials i.e. tool and material space. For the mental space
questions 7-14 and 20, we utilized part of Jackson and Marsh’s (1996) ‘Flow state scale’
as we were interested in the mental states that the researcher passed between during the
events. Questions (15-19) were related to the particular interest of this research i.e. the
ability to control the material and to augment the tactile ability. Question 22 enquired about
the collaboration the researcher had, with whom she was interacting and how or if it
supported her work (i.e., social space). The entire query was designed to be completed in
5-10 minutes. The CASS data captures occurring experiences and emotions at specified
time intervals - in this case - the ability to control the material and to augment the tactile
ability. CASS query data is quantitative data and can be presented in flow charts;
however, due to the small sample size we were here not able to perform any larger
statistical analysis. Feelings were being elaborated on also in the diary but presented in a
flow chart through the CASS data, as will be presented later in the paper.

Throwing clay blindfolded
Although the researcher is a proficient thrower, throwing blindfolded was a new
experience for her. Except for the pilot study related to this case (Groth et. al, 2013), the
researcher had not tried to throw blindfolded and the event was on the limits of her skills.
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The main challenge of throwing a large amount of porcelain on a wheel in general is the
fact that porcelain is not very plastic and therefore difficult to throw. The researcher had
chosen porcelain as her material for this experiment in order to yet enhance the tactual
experience. For judging the result of the event the researcher aimed at throwing a straight
cylinder that would meet the aesthetic and technical criteria used commonly within the
community of potters (Dormer, 1994 18). In this section, we give an account on how the
chosen exercise proceeded. It is based on the data collection as explained in the previous
section. By triangulation of the collected data, we aim to reveal the embodied knowledge
of a craft process in this case throwing clay. We seek to articulate some of the tacit
knowledge involved in the making process and we explore tactile augmentation and its
benefits in connection to knowledge making. We will start with excerpts from the diary.

Figure 2. The researcher throwing blindfolded. Screenshot from the video.

Insights from the diary
On the first day, before starting her first throwing task, the researcher reports her feelings
in the diary before the event:
‘I must admit I’m a bit nervous. I don’t really want to fail in throwing a 12-kilo
porcelain cylinder on my potters wheel, which is my task today and every day of
this week.' (First day morning diary. Monday, April 8, at 10.15)
Over the period of five days, the events went smoothly, with some disruptions in the
process. All events were successfully documented with the three data collection methods.
On the first day, the requirements of the task were not met, and the result was a failure.
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Figure 3. First day, 08.04.2013. Photo by Camilla Groth.
As the researcher reflected on her activity in the diary she was able to give quite an exact
account of what had happened with the clay even though she had been blindfolded during
the whole activity. Mistakes were analysed and problem solving occurred both in the
making and in the reflection on the making. The tactual memory (see Nicholas 2010 13)
became a tool in the attempt to “see” through the hands. It was important to remember the
felt sensation of the shape in order to judge how to act in the next movement. There was
also a new sensation in the way that her hands conveyed a ”false” size of the piece to her
mind. Before starting her second day task, she notes in the diary:
‘I’m ready for today’s challenge and am determined to concentrate better and to
respect the material and the centrifugal power. I will strive for to “see” the piece
better through my hands, try to sharpen my tactile memory if possible.’ (Second
day morning diary, Tuesday, April 9, at 10.00)
Already the second day the researcher found herself more comfortable with the situation
of not seeing what she was doing while working on the wheel. There was still a gap
between her understanding about the shape and the real shape when taking off her
blindfold. The thinking aloud accounts, taken during the video recording of the event, give
a description of what the researcher is doing and what she is thinking at the different
points of making. Although at first it was a step out of the researchers comfort zone to
start talking out into the empty studio:
‘About talking to the camera while working, it feels much more natural now than
yesterday. I feel that it is useful because I would otherwise never remember
exactly afterwards what I was thinking while I was working. It also keeps my mind
with me as I am aware of what I am doing all the time.’ (Second day afternoon
diary, Tuesday, April 9, at 12.30)
After succeeding with her task on the third day, there is a clear increase in confidence and
positive spirit. The researcher is redefining her goals, as she feels confident that she can
master an additional challenge, and decides to double the amount of clay for the next day.
On the fourth day, the added challenge affects the researchers feelings and adds an equal
amount of nervousness and slight uncomfort. Now that the challenge was to throw an
even larger amount of clay, the additional challenge of keeping aesthetic preferences on a
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high level seemed overwhelming. But for the motivation it was still essential, as the
researcher would not be content with just meeting technical criteria. In her fourth day
diary, she refers to the aesthetic criteria in the context of good craftsmanship:
‘I managed what I set out to do, to centre and to throw an amount of clay weighing
24kg into a shape that I felt was aesthetically pleasing and was meeting technical
requirements of skill. But the shape was not the intended cylinder.’ (Fourth day
afternoon diary, Thursday, April 11, at 13.15)

Figure 4. Fourth day, 11.04.2013. Photo by Camilla Groth.
The event was hindered by several critical incidents that followed on each other and
complicated the successful end of the event. But the feeling of being able to handle the
material blindfolded is still reflected on in a positive manner.
The challenges for the fifth and last day of the case study are laid out in the morning diary:
‘I’m excited but fear that I am not feeling concentrated enough at this point. But
taking it bit-by-bit, concentration may build up later through the centring process. I
just have to remember to keep feeling actively with my hands and fingers and
keeping the overall memory of the piece present in my tactual understanding. And
enjoy.’ (Fifth day morning diary, Saturday, April 13, at 11.00)

Figure 5. Fifth day 13.04.2013. Photo by Camilla Groth.
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Although the aesthetic criterion of throwing a straight cylinder was not achieved during the
last day, the technical criterion was met, and although there were critical incidents, these
did not hinder the outcome of the event. Feelings were caught up with through the process
of making and confidence grew during the unfolding of the event. The reflections in the
diary did not reveal much detail of particular actions and even less about the sensory
experiences, but highlighted the emotional aspects. The challenges and the decisionmaking and problem solving were at the forefront in the diary. So were the emotions that
initiated motivations for adjusting the actions and behaviour in a more beneficial direction.
The CASS query was also a good tool for capturing feelings and moods along the events.

Capturing the mental space
Two CASS questionnaires, ten in total, were answered each day. Some of the results of
the mental space section of the afternoon queries are displayed in figure 1, showing for
example positive and negative feelings, comfort in working blindfolded and feelings of
clumsiness, over the five days of events.

Cass"chart"over"mental"space"result"
during"9ive"day"pilot"tactile"augmentation"

1"="not"at"all")"7"="very"much"

7"
Level"of"enjoyment"
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3"
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Ability"to"feel"the"shape"

0"
day"1"

day"2"

day"3"
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day"5"

Figure 1. CASS data: Mental space section of the afternoon queries.
As the result of the first day’s throwing session was a failure, this was reflected in the low
mood of the afternoon CASS query. Despite this, orientation and the ability to find tools
around the throwing wheel were experienced as surprisingly positive. The feeling of
clumsiness, gaining low scores means that there was less feeling of clumsiness as the
question is posed in a negative way. On the fourth day, the added challenge of doubling
the amount of clay is shown in a dip of spirits. Otherwise there is an over all synchrony in
the curves over the five days with a tendency towards more positive experiences in the
end of the time period. The feeling of clumsiness is higher as the challenge grows and
demands are higher but still the ability to feel the shape is on a high level on the last day.
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Reflections on the analysis process
As we collected reflections in action and reflections on action – together with diary notes
after the event, the analysis is partly situated within the knowledge production process.
Analysis is often an evolving process starting in the mind of the researcher already in the
midst of collecting the data, as the researcher starts to see patterns of knowledge forming.
Especially in the case where the researcher is already an expert in the practice she is
researching, it is impossible to exclude the embodied knowledge of the subject of
research. In this research this is an asset as we aimed at exposing exactly this insider’s
knowledge. The video recordings of the events serve as a living memory from which the
researcher may reactivate also sensory experiences and embodied knowing about the
time of collecting the data. It may be hard to differentiate the real memory of that particular
event with countless other memories from similar experiences. On the other hand, the
embodiment of a skill is depending on this bulk of information processed through the body
countless times (Sennett 2008 38) and as a video of one event can make the researcher
recall the sensory experiences she usually has in a similar situation these reflections may
also be of interest.
For the purpose of creating rigorous research also from autoethnographic and self-analytic
processes it was still important to find a suitable analytical frame that includes the
messiness of self-reflection, the particulars of sensory experience and at the same time
facilitating a credible and systematic analysis. Therefore in addition to the reflective
analysis of the researcher that allowed for the sensory data to speak it’s voice, we used
the qualitative analysis program Atlas Ti for the diary data. The thinking aloud accounts
are partly analysed through protocol analysis i.e. we analysed the first and last video and
related thinking aloud accounts by transcribing the accounts and making notes on the
actions and sensory experiences connected to the spoken accounts.
Thinking aloud accounts have been criticised for affecting the performance of the subject,
and that the accounts would be incomplete or irrelevant (Cross et al. 1996 2). Through this
case, we found that these verbal accounts, situated within the making process, were
valuable in capturing in particular the emotions that were not seen in the actions of the
video. The accounts gave detailed explanations on what the researcher was thinking and
doing and why it was necessary to make those actions. Together with the CASS data and
the diaries, our research included multiple types of data that shed light on the studied
activity from many directions. The resulting artefacts are documents of the events and as
such part of the research data. (figure 6).

Day 1
Day 2
Day 3
Day 4
Figure 6. Finished pieces each day. 8-13.04.13. Photos by Camilla Groth.

Day 5

While transcribing the thinking aloud accounts that were expected to consist mostly of
references to the actions made, accumulating text material describing sensory
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experiences started to emerge. While the verbal account had not yet even started, the
reflection on actions and particularly on sensory experiences were already filling the
transcript page. Since the researcher herself had acted in the situation, her experiential
knowledge was intact in her body. When she looked at the video recorded data, she could
detect her breathing rhythm in connection with muscle straining in the actions. While the
thinking aloud accounts only states ’Mmmmmph’ at the same time the following sensory
experience account emerged:
’Pushing the clay hard from the sides with both hands, arms stretched unsupported
in the air, straining belly and upper back. Keeping the breath until the release of
the pressure.’ (Sensory experience account 18:38 minutes into throwing on the
fifth day.)
Consequently the transcribing process elicited the need to make a third column that
consisted of the researcher's reflection on action. The third column deepened the
transcript process to include more specific sensory experiences, such as orientation,
temperature, sounds, wetness, stickiness of the clay surface and muscle pressure that
would not be known to any other researcher than the maker herself (see figure 7).

Figure 7. Screenshot of the video transcript process. 10.10.2013.
The researcher experienced that she knew more than she could say, at the time of
making. The protocol analysis gave a possibility to reflect on the events in slowmotion,
following each second of the video and writing out all that the information she felt she had
about that instance, without having to control the material in a making situation
simultaneously. As the video transcript advanced, the researcher discovered a pattern in
relation to her way of using her hands. She named her left hand the ‘looking hand’ as she
used it for keeping track of where the clay was on the board and seldom let go of the clay
to use for other purposes. She named the right hand the ‘acting hand’, as it would be the
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one used for taking more water, using tools like the sponge or the needle, reaching for
new clay or adjusting the speed of the throwing wheel. Also other metaphors for how the
clay felt and how the clay should be treated emerged:
‘(The clay)…feels like a pregnant belly that should not be pressed too hard’
(Transcript of thinking aloud account 06:35 minutes into throwing on the fifth day.)
These insights may be developed into an account for teaching through metaphors and
visual language in an educational setting. The ability to “see” with the hands grew in only
five days.’ A verbal account from the first day video transcript reveals some of the sensory
experience of throwing clay blindfolded at the beginning of the event:
’I know what the shape feels like but I have no idea what it looks like. I cannot see
with my hands. It’s a different world. It’s a different…I don’t know…perception. Just
feeling. I guess the feeling does only exist in the feeling world, or something, and
the visual world is now not here. But I know what it should feel like when it’s done.’
(Transcript of talking aloud account 20:43 minutes into throwing on the first day.)
On the last day the diary account reveals a different attitude:
’I felt almost full control of what I was doing, only sometimes I really felt like taking
the scarf off my eyes to do a reality check. But then my hands convinced me I had
sufficient information to continue blindfolded.’ (Fifth day afternoon diary, Saturday,
April 13, at 14.15)

Tactile knowing
Blind touch has been a topic of interest in many different professions, not the least in
philosophy (Merleau-Ponty, 2002 267) but also in anthropology (Ingold, 2004). In
architecture blind touch and the awareness of the space and atmosphere may be helped
by the knowledge of blind that take the tactile experience into consideration in a more
concrete manner (Vermeersch, 2011; Pallasmaa, 2005 20). Also in this case we seek to
understand that special skill of accumulated sensuous awareness in the making process
of a clay vessel thrown on a wheel. Are we able to reach, and do we benefit from a
heightened tactile awareness? Surely through the accumulation on skill in normal
conditions the sensory awareness needed for that skill is accumulated naturally. Here we
try to add an extra sensory awareness of the much taken for granted tactile sense. In
addition to this, the challenge of throwing an unusually large amount of clay on the wheel
is pursued in the hopes of enhancing the tactile experiences and to point out more clearly
the special events and critical incidents occurring.
In the process of working with the material, from centring the clay on the wheel and
towards pulling up the sides of the cylinder the researcher experienced that there were not
many choices to be made. The concept of affordances, based on Gibson’s (1979)
ecological psychology, involves possible actions in the environment and the situation that
the actor may recognize as opportunities. The affordance of the throwing situation guided
the explorative progression of the events in a manner that left only a small space for other
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opportunities. From previous encounters, the researcher knew what was at stake in each
situation and she performed according to the best of her skills, concentrating to the fullest
on the contact point of the fingertips and the soft and wet, moving and constantly
changing, clay surface. Many times there was only one action possible at that specific
time, any other action would have been risking the successful continuation of the process.
By writing these actions out and looking at the process in detail even on the sensory
experience level, and in slow motion, the analysis helped in gaining a clearer
understanding about these choices that were made and why they were inevitable. In the
process of transcribing the sensory experiences of the throwing sessions a pattern of
anticipating the next stage was eminent. A few second before a verbal statement of a
critical incident or change of direction in the process, the same reflection had already been
made in the sensory experience section of the transcript. The thinking aloud accounts
were in the end only the top of an iceberg when it came to describing the meaning of the
actions involved in the process. The sensory experience given as reflections on actions
gave the real dimension of the events:
’The sponge puts something in between the skin and the clay, but as it numbs the
fingers sensitivity it also gives protection and a tool for handling the situation with a
new means.’ (Reflection on sensory experience 09:31 minutes into throwing on the
fifth day.)
A subjective standpoint has traditionally been looked down on in the field of research as
impossibility, especially subjective self-analysis on one’s own activities (Cross, 1996 2;
Pedgely, 2007). In the field of practice-led research however, it has been noted that the
combined profession of the researcher and the maker gives an access to the inside
knowledge of a practice (Pedgely, 2007). This intrinsic motivation to reveal the particulars
of the actions and to visualise and articulate them has an advantage over interviewing
experts as an outsider of that practice. In this exploration, experiential knowledge plays a
large role. The previous experiences gathered through working with clay - the tactile
memory collected over time in the researcher’s body and particular muscles and sensors,
situations encountering this particular material countless times, the feeling of a change in
a situation before it is understood cognitively (explicitly) – all play a part in the decision
making process that carries the event towards it’s successful or unsuccessful result.

Decision-making
When throwing clay walls, the only part that touches the clay surface is the tip of the
fingers. Through them, the maker receives enough information on the orientation of the
work, the temperature, the resistance of the material, the wetness or softness. These
haptic experiences directly give a feel or a feeling of the working conditions and the
possibilities available in working the material. These conditions and affordances may
change within seconds, so an update of the conditions at hand is continuously made
through the sensory points of the fingertips.
When conditions start getting unfavourable, for example the clay is getting too wet and
soft, this is experienced as a negative feeling, the maker knows that the available choice
for action is cut down and decisions have to be made whether or not to pursue certain
actions or if these can be considered too risky. The feelings gathered by the sensory

1649

experiences thus instantly affect risk assessment and decision making for the next steps.
Making in a material can be seen as a continuous risk assessment including constant
decision making and problem solving, thus feelings play a key role in the assessment of
risk. As a result of this research, we think that feelings need to be further investigated in
connection with decision making in material problem solving.

Conclusion
In this case study, we experimented with ways to enhance the sensory experience with in
a practice-led research framework. Although pursuing an autoethnographical research we
acknowledged the difficulty in researching makers' activities through spoken accounts
only. For overcoming this dilemma, we included sensory experiences in the data collection
and this allowed us to investigate the experiential knowledge involved in the research
event. We found that sensory experiences are in a key position in the formation of
knowledge in a making process. They affect emotions and initiate decision-making
processes.
For revisiting the sensory experiences, we utilised video that gave access to the embodied
experience of the event, and enabled a slow motion analysis and reflection in detail. We
propose that this method can be utilized in cases where maker-researchers are recording
an event to gain detailed and articulated information on the embodied tactile knowledge
they possess. Our results revealed unexpected patterns of behaviour and language used
when describing sensory experiences. These may be developed to account for teaching
through metaphors and visual language in an educational setting. Finally, we propose that
exclusion of the visual modality might help to make meaningful insights about sensory
experiences and reveal embodied knowledge in a making context. Although this research
setting was conducted within the ceramic practice we believe that the research design can
be transferred to many other fields where practice-led research is taking place.
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Matrix Method: Looking as Generator for Creativity
Thierry Lagrange, Faculty of Architecture, KU Leuven

Abstract
The central theme of the research project presented in this paper is the act of looking at
the way a person is looking. An essential part of this investigation concerns the
development of a creative method; the Matrix Method. This method makes use of
‘matrices’ as tools to generate experiences and creative ideas by using the look as a
layered way of acting. With this method we develop tools for collaboration, so that people
can solve the types of problems that are characteristic of their domain or discipline. This
might be architectural design, but we have also tackled communication, acting and
organization development.
The research project explores how looking is related to this technique. This relation is a
central theme during the fieldwork and in the ensuing discussion. C. Otto Scharmer’s
Theory U, the phenomenon of indistinctness, the Self, the relation with other creative
techniques and forms of intuition are important themes in this reflection and are part of
this paper.

Keywords
Matrix; Method; The Act of Looking; Analogous Spaces; Creativity
The central theme of the present research project ‘Look Here Now, Mapping Design
Trajectories’ (Lagrange, 2013) is the act of looking (as an event in physical and social
space) at the way a person is looking. The context in which this theme was developed
was set out in a series of maps, drawn by an alter ego: the cartographer. These maps are
representations of each of the stages in the present research trajectory. Above all, these
maps represent one very specific aspect of this research project: the fact that it is a
landscape, to be discovered step by step. The idea of a cartographer drafting maps of the
research project as if it was a landscape is based on Jean-Marc Besse’s theory (Besse,
2001).
My professional background as an architect, a photographer and a teacher is an essential
part of the context in which this artistic based research project was developed. My
research trajectory starts off in the field of architecture and has subsequently extended its
scope to include photography.
The project was measured against several theories (Cross, 2007; Zeisel, 1981; Christofol
& Findeli, 1994; British Design Council, 2011), in particular C. Otto Scharmer’s Theory U
(2009). This important theory with regard to the self features prominently in this research
project, as does the Self, our deepest source of knowledge and inspiration. Theory U has
examined the self from a sociological point of view and created a theoretical framework
that also serves to clarify certain elements of the present research project. Scharmer’s
Theory U and his concept of presencing, a blending of sensing and presence, will help us
to understand how, at a certain point, the event of looking transforms from downloading (a
one-dimensional way of connecting) to seeing (a way of connecting with an open mind) to
sensing (an empathic way of connecting) and to presencing, situated on a U-curve.
Presencing is a moment in which a person is connected to the deepest source, from
which the field of the future begins to arise.
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Figure 1: Scheme of Theory U, all stages are situated on a U-curve
Scharmer proposes a specific way of connecting with the world (with our self, with others,
in an organization…). Let us see whether looking can be an act of connecting. If so, it
might be possible to apply Scharmer’s ideas to the very elementary way of looking.
Scharmer’s Theory U features a broad range of ways of connecting on several scales
(micro, meso, macro, mundo). Looking is, in many cases, implicitly included as one
potential way of connecting. But Scharmer doesn’t particularly focus on the event of
looking. Given the fact that the examples illustrating his thoughts and experiences are
derived from every possible discipline, it is quite evident that from his perspective looking
is not the most important stage in the act of connecting with the world. Is there any way to
explicitate the way we look? To look in such a way that looking essentially becomes action,
a crucial activity, which would make the event of looking relevant in the context of Theory
U?
The research project was initiated and developed along two tracks. The ‘active’ track is
characterized by a practical attitude, requiring action and a willingness to try out
possibilities, while the reflective track is characterized by study and reflection. This second
track focuses on thought and reflection generated by the study and interpretation of the
results from the first track. In the course of this research project, a convergence of both
tracks will manifest itself. In other words: the process of becoming consciously aware of
various perspectives such as the theoretical frame and the look, becomes increasingly
enmeshed with the first track, where things are being put to trial in practice. To get back to
the point where we were looking candidly at the landscape: it is as if both aspects,
exploring a landscape (acting) and observing (reflecting on) a landscape, were reinforcing
each other. Gradually, this landscape became clearly visible, in more detail. At this point,
a blend of both punctual overview of and sinuous peregrinations through the landscape
results in the representation of a first level of the methodology on a map. A second level
becomes apparent during the discussion following on the fieldwork. In other words: the
core of the methodology is imbedded in action as well as in reflection and discussion. By
alternating intuition and consistency, oscillating from action to reflection and back, a clear
focus on certain aspects will present itself and lead to a relevant form and output, which
then becomes a subject of discussion.
The landscape that opens up, allowing us to see the underlying ideas and concepts, in
such a way as to enable us to progress, to seek new trajectories and thence gain new
insights, is an essential part of this theory of Besse. It can be a means to extend the
scope and depth of the field of design and architecture, while at the same time
establishing interdisciplinary and transdisciplinary connections with other fields. The
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mechanism of abductive thinking has proved to be crucial in this context. This paper
condenses the various results obtained during the research project.

Fieldwork
In an initial reflection, the idea of analogous space was developed (Lagrange, 2008).
Engravings by, for instance, Filarete, Francesco di Giorgio Martini, Vincenzo Scamozzi
and Giovanni Battista Piranesi (Kruft, 2004) - but also works by some contemporary artists
(such as Dogville of Lars Von Trier) - can be experienced as analogous spaces. By
making use of several representational techniques (projection, perspective, etc.), in one
and the same image, each of these visualizes a space that cannot be a real existing
space. Yet whoever looked at their images was prepared to immerse himself in these
spaces and experience these spaces mentally, if not physically.

Figure 2: Francesco di Giorgio Martini. Trino, Cod. Saluzziano 148 fol. 3. Pianta di città
con figura umana inscritta
This mechanism was investigated (Lagrange, 2009), using the model of a mathematical
matrix to create an analogous space. Imagine a mathematical matrix. What we see are
two brackets containing content. In the mathematical theory of matrices, a matrix mxn is
quantified by a number of rows and columns (m, n). Depending on the circumstances, m
and n are variable and adaptable. Matrices are constructed with well-chosen dimensions
of rows and columns and calculations (addition, subtraction, multiplication…). The usual
content of such a matrix was replaced by some hard-to-define data or data which have a
layered structure or which have a subjective connotation or a combination of all of these.
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Figure 3: Mathematical matrix
In a first stage, which is not the subject of this paper (Lagrange, 2011), these research
activities gave rise to a series of self–reflective actions, by using personal creations such
as architectural projects and a photo-archive and offsetting them against a series of key
notions that were significant to me in the course of my creative activities. What started in
an intuitive explorative mode with a series of sketches and drawings ended up as a first
application of the matrix as a tool to generate experiences and creative ideas. The
matrices became analogous spaces, experienced as ‘real’ spaces in which specific data
were situated. This process resulted in a first version of a script intended to provide ways
to use matrices in order to gain insights.
These experiences were communicated to outsiders. The initial script became the starting
point for developments, in conditions that were different from a specific self-reflective
context, yet similar as to the experience. The challenge was to create the right
circumstances to find out whether the group experience might also lead to new creative
ideas. This paper summarizes the most important cases. In the first few cases, Master
students of architecture and other participants worked with a previously prepared script
that did indeed spark off a chain of actions, resulting in several types of creative output.
Records were kept of all cases in the form of diaries, participants’ feedback, output
material etc. (Lagrange, 2013) A number of critical reflections on the processes were
formulated, which have resulted in a fine-tuning of the matrix technique in such
constellations. The game context, the playful mindset of the participants, the nature of the
coach-participant relation and the need for a layered look at the subject all surfaced as
important aspects of these processes. The coach’s awareness of the connection between
the stages defined by Theory U and the way participants look at their subject during these
processes has become a vital part of the way she or he conducts the matrix process.

Figure 4: Students creating matrices.
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Figure 5: Example of a matrix.
In the next stage an analogous space was established within an actual physical space,
thus shifting the boundaries and transcending the limitations encountered during previous
actions. Students were asked to interact with these matrices in an actual space. This
resulted in a more spatial approach wherein the matrices became real spatial humanscaled situations.

Figure 6: Students creating matrices in physical space.
In a final stage all techniques were further developed in two separate directions. A
process involving actors was developed that has led to a clearer insight into the
correlation between analogous spaces, the use of matrices and various ways of looking.
Actors were asked to generate, during a series of improvisations, these matrices first in
space and then as mental constructions. The purpose was to deepen themes for
improvisation thereby using the matrices as generators for intensifying and sharpening
their playfulness. At the end actors were able to construct these matrices as mental
constructions while they were playing individually and together. This process led to a
deepen of the insights on the act of looking, beyond our conventional and instrumental
look, beyond an empathical way of looking. Looking became a way of (self)reflection. The
images were not anymore physical in space but they became mental and introspective.
From their reactions we can infer that playfulness gradually increases as the actors
embody these spaces more. At the start they felt uncomfortable because they were faced
with an unfamiliar constellation. To them, the idea of using a matrix had been a strange
proposal, almost from another world, but after only a little while it turned into an exciting
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challenge. It was as if they saw a door through which they could enter that kind of a space.
It was also gratifying to read that to their minds, the whole process became a playful one,
from which originated their concentration on the indistinctness that counts, creating the
‘zone’, the ‘flow’ that goes with playing. This seems like an important element: the blend of
play and uncertainty leading to creative acts. Their exploration was also an exploration of
their own bodies and minds. More than in previous workshops, trust turned out to be an
important factor. Thanks to the mutual trust built up during these sessions we could go on
to effectuate a very thorough introspection, a raising of awareness, so the actors knew
implicitly what each of them was doing with his body and in his mind in relation to each
other.

Figure 7: Actors using matrices during an improvisation.
Finally a series of workshops was set up in which the use of matrices was applied to other
disciplines as an integrated part of organizational development techniques, in particular
appreciative inquiry (AI) (Cooperrider, 2005), worldwide used to enrich and optimize
organizations not by solving problems but by appreciating the good stories. This method is
established for the most part in four stages, the so-called 4-D Cycle of AI; discovery,
dream, design and destiny. The third step in this trajectory emphasizes the idea of
designing - referring to an attitude relating to, for instance, a designer or an architect. He,
too, is faced with a context that seems to lead to a design through creative thinking. Is it
imaginable that the Design step in AI can be approached by means of creative thinking?
Is this kind of attitude making the actions more effective and original? If so, this might
mean that phenomena such as leaping moments (Cross, 2007), respiratory models
(Christofol & Findeli, 1994) etc. are also relevant in this context. What about the use of the
look? Can it be instrumental in evoking, provoking insights? Can it help someone in his or
her attempts to tap their creativity - a necessity if he or she needs to design dreams?
Several workshops were organized to permit people to develop this design stage by using
matrices. The participants had various backgrounds. Handling and using images in their
professional context was not their first concern. This made this part of the process
important. It appeared to be possible to engage these people in creative processes
stimulated by using matrices and thus using all kinds of image constellations. They came
up with positive and constructive contributions toward a 4-D Cycle.
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Figure 8: Work session on Appreciative Inquiry (World Appreciative Inquiry Conference
2012).
During the fieldwork colleagues were informed about my experiences and ideas in such a
way that they could conduct these workshops as well. They worked together with students
in several sessions. These were the first attempts to transfer the technique to others.
These experiences and others led to a first kind of summary of the toolbox of the matrix.
The content (words, images, sculptures), the shape, form of the matrix, going from sheets
of paper till online Wikipedia look alikes, till real sculptures and the kind of actions and
manipulations on matrices became defined for the first time. The following actions were
used during these sessions:
Juxtaposition:
This is a basic technique, applied to effectuate a variety of manipulations. It starts from the
idea that two or more elements of matrices can be brought together, eventually ones with
different characteristics (for instance an image with a word). The imaginary clash between
these elements leads to new experiences.
Filter:
Using one matrix as a filter for the others is a technique that has sprouted from the
elementary technique of juxtaposition. Using a matrix as a filter, allows more adequate
use of this technique. Let me illustrate this with an example. We have two matrices, A and
B. A is a filter. There are four major possibilities:
- Every element in A is juxtaposed to every element in B.
- Every element in A is juxtaposed to some elements in B.
- Some elements in A are juxtaposed to every element in B.
- Some elements in A are juxtaposed to some elements in B.
This demonstrates that juxtaposition can be managed rather transparently.
Chess-board:
By defining rows and columns or by attributing characteristics to them, a matrix is loaded
with circumstances. The juxtaposition of row m with column n results in a cell (m,n) that is
a juxtaposition of an insight m and an insight n. This becomes then the starting point for a
new step, which may entail seeking an expression for that cell, or to select material that
can either be positioned in that cell or not.
Travelling:
Once a matrix has been created, anybody can be invited to travel in this analogous space.
In other words, it is imaginable for any participant to walk into that space looking at a
variety of cells with content. This can lead to a series of experiences and hence also
insights.
Shuffling:
In several variants it is possible to shuffle content in an orchestrated way (in other words:
the coach can influence the proceedings by strategically deciding whether or not to do a
shuffle of one or more matrices). This normally leads to an adventurous experience, as
participants are facing a series of unknown constellations.
Intensifying:
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Sometimes a matrix is composed in a well-balanced way that leads to new opportunities
and insights in a more sustainable way.

Discussions
Let us overview the issues most relevant in the context of this paper; Theory U as a way
of connecting, situating indistinctness, the self, strengthening the tool/matrix and situating
intuition in a design context. Other aspects, not discussed in this context, are the relation
with architecture, the use of abduction in a research context and a map visualising the
event of looking.
The parallel that becomes apparent between the characteristics experienced in the Ucurve and the process of this research project obviously reveals clear connections
between Theory U and the processes initiated by the use of matrices. On the one hand
Theory U optimizes the principle of coaching with the use of matrices, of understanding
what the relevance of the use of the matrix can be. On the other hand using matrices
demonstrates how they can help to optimize a trip up the U-curve.
In every case we witnessed various changes of the look, similar to the characteristics
experienced in the U-curve. The stage of presencing was only reached a few times. The
stage of seeing and sensing appeared often. A central element forms the medium used
during these processes, the matrices. Thanks to these constellations of images it was
possible to describe this ‘concurrence’, a ‘togetherness’ of the two perspectives (changing
the look and the stages in Theory U). Matrices create places in which all the stages of the
U-curve can take place and that provide an interesting environment for these stages to
take place. Indeed, the use of matrices during group sessions leads to co-creation and
moments of awareness of certain fundamental aspects of the subject matter. When
applied in a more introspective way, visiting a matrix can become a kind of meditation, as
seen in the case with acting students. By extension, the practice can become what
Scharmer calls “a collective cultivation practice” (2009, p. 188) - or a mixture of these
elements, as was the case where students visited various forms of matrices or during the
last sessions with the acting students. In these cases, surely the following comment by
Scharmer is more than apt: “A collective presencing practice is different from an individual
one in that the various sensing and presencing experiences of the individuals are used as
gateways to connecting with and entering the deeper source of collective creativity and
knowing” (2009, p. 189). In all cases featuring group sessions, such a collective practice is
already being formalised. Looking in a layered way, supported by the use of matrices, can
interfere with the stages of Theory U and may thus ideally aid in the implementation and
interpretation of the latter.
The occurrence of indistinctness as a source for creativity and the way to deal with this
ambiguity is the next topic for discussion. We sometimes noticed how facing indistinctness
induced a feeling of uncertainty, an uncomfortable feeling. Take for instance the moments
when my students were forced to face clashes of several contents of matrices,
combinations that looked odd, absurd, weird, and unclear at first sight. When in the right
mood, they subsequently looked in a more precise, more conscious way and managed to
take new strides in their thought processes. When the acting students were facing this
uncomfortable feeling, ultimately it helped them to reach new ideas, gestures, reflexive
responses that allowed them to improvise on a higher level. All this was initiated by the act
of looking that pushed the process from an uneasy situation to various forms of
playfulness and productivity. Without generalizing - in other words: without excluding other
constellations or processes – we may state that this is indeed a fruitful correlation. All my
observations on the subject of this process point to the conclusion that creativity relates to
facing the indistinctness. Also, I noticed how the feeling of unease appeared right at the
start, only to fade away and remain somewhere in the background once creative action
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started taking place. In many cases I provoked this uncomfortable feeling by introducing a
period of indistinctness into the process by using images. In several workshops artificial
stages of unease at certain judiciously chosen instants were created, in order to stimulate
the creative process. If at such moments the participants, myself included, observed the
setup with the look of someone who is in a stage of downloading, this would not work. For
this manipulation to yield results, participants need to have an open mind, ready to
capture whatever elements present themselves. They should be prepared to look with the
eye of a poet and see beyond the surface, transcending these moments of indistinctness.
That is when other aspects are revealed, which are new, or at least not that close to
existing stereotypes. In this sense, coping with indistinctness may result in a broad
spectrum of variations, consolidation, insights and actions that takes us a step further in
that creative process.
A discussion on the self is not just about me, but equally about others who are involved as
well. The self was transformed in the course of these actions, by these actions.
Sometimes gently, sometimes in a flash, provocatively or profoundly and irreversibly…
Griffith describes a series of circumstances (uniqueness, process-based, relationships,
time and place dependence, embodiment, social and political dependence) that contribute
to the creation of the self (2012). The impact of the use of matrices on these aspects can
be observed. It is striking to see how in all cases developed during this research project
each of these aspects became influenced by the use of matrices. We can gain a better
understanding of the self by using matrices. We see how our look, our way of connecting
evolves from downloading to sensing and even presencing. Through this self-reflective
action an individual can engage in a ‘dialogue’ with the way he is looking. He can observe
it and generate his own map. A series of matrices function as a map of his own way of
looking. This map will mirror several aspects of the Self.
The use of matrices was benchmarked against other techniques. On the one hand there
was an extensive list of techniques (Martin, 2000). On the other hand there were what we
could call a series of design actions, the IDEO cards. Both were used to sharpen the use
of matrices as a method and the use of matrices was positioned next to these techniques
with the goal to implement them. When linked up with existing techniques, the use of
matrices leads to potential transformations of these techniques (Lagrange, 2013). This
exercise may open a debate on the propitiousness of inserting this system into a great
variety of techniques and methods, applied in a great variety of constellations.
Intuition is instrumental in all the creative processes we have observed during the stages
of this research trajectory. With various types of intuition in mind, as described by Claxton
(expertise, implicit learning, judgment, sensitivity, creativity and rumination) (2001), the
actions undertaken by the participants were examined more closely. The purpose was to
look at it and try to understand those aspects of the event of looking that are related to
intuition. Intuition seemed to be an essential factor, a requirement to initiate and
accomplish these transformations. The matrices and the manipulated matrices are spaces
in which intuition becomes more explicit. The material that will be put into the matrices is
not what we see, it is what we wanted to see in that framework: my photography (selfreflection), words that express a person’s fascination, all kind of images, phenomena
somebody is intrigued with, etc. These spaces are, in this sense, fitting objects to connect
with the occurrence of intuition. Moreover, the process of evaluation of the hypotheses
arising in the course of a creative trajectory is facilitated and enhanced by connecting
them. More than once have I witnessed this aspect. Participants explain how they use the
matrices and formulate their hypotheses. The quality of these propositions, including any
embedded conflicts, was lying there naked on the table, illustrating the pedagogical quality
of the use of matrices.

1663

The use of matrices enriches this process. Claxton’s remarks, on the optimisation of the
conditions in which intuition should appear, match very well with the conditions in which
matrices should be used. Seeking a conducive environment (in many cases this means
quiet and solitariness), daring to wait and making attempts at playfulness, are some of the
elements mentioned here. Let me match this briefly with our matrices. To start with: a
characteristic that manifested itself in many of the cases was the fact that the matrix starts
out as an empty analogous space. This space mostly provides participants with the space
they will need. Secondly, the fact that there is never an immediate solution, that they have
to start looking for content, that the spaces have to be filled, creates a physical barrier to
immediate action and decision. This delay forces participants to wait. And finally, it
transpires from all cases how playfulness was introduced and acted as the generator of a
chain of thought. The spaces and the way they are built lead participants to reach some
insights. This is yet more evidence of its pedagogical qualities.

Conclusions
The project has resulted in both an artistic output and a research output. The artistic
output comprises video works (ZOOM, Old Masters and Landscapes #) (Lagrange, 2013)
and a book entitled The Matrix Project (Lagrange, 2013). Also, some architectural projects
were designed and have been realized during this research project.
The research output is situated on a personal level and on a general level. On a personal
level, this has been a self-reflective trajectory leading to the development of a set of
techniques that helped me to understand a series of notions that have proved to be
essential to my practice as architect and photographer. On a general level, it has
produced views on the development of analogous spaces and the development of a
creative technique called the matrix method. Analogous spaces are correlated with the
amount of attention a community will pay to this phenomenon. If a community is willing to
establish these challenging spaces, they will come and go. They will be part of a dynamic
development, though we are certainly aware of its lightness - a mere sigh and it could be
all over - we know that at this moment these public spaces are still optional. There is no
necessity to build them. Yet once people are engaged in a process and trust the
procedure, the strength of the particular genesis of these spaces comes to the fore.
Sharing experiences and preferences, generating a strong commitment among
participants and visitors, ensuring that everyone is listened to carefully: these are
essential aspects of Theory U. These are vital for the construction of a space with a
specific mental dimension leading to an ever-growing determination to find answers to
questions that entice us to draw on our creativity.
Taking a closer look at the analogous spaces, we notice how these spaces become real
by means of the matrices. These matrices embrace many different elements: space and
game, travel and play, looking and acting. Matrices became an explicit visual tool leading
to experiences and a transformation of experiences. Looking, in particular the playful
variation of the activity, which appeared mostly in a social context, lay at the base. It is this
layered looking, in accordance with Scharmer’s ideas, which makes it a successful
operation. A coach, participant or researcher, who sees to it that all conditions are fulfilled,
will reach this stage and tighten and improve the process for all. This research trajectory
has led to a specific use of matrices. Discussion of the fieldwork has led to a kind of
roadmap being drawn up, which makes it possible to use matrices accurately and
precisely in various constellations. We use matrices as means to interact with other
people, to stimulate and subsequently order and structure their experiences, in order to
apply them towards practical applications. Most of the time, this happens when it is done
with a creative attitude. In other words, with this method we develop tools for collaboration,
so that people can solve the types of problems that are characteristic of their domain or
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discipline. As mentioned before, all these problems require creative insights, action,
reaction, vision, and reflection.
The use of matrices has given rise to a view on looking - as an event in space and time at the way a person is looking, which occasionally leads to some creative insights. What
started as an investigation into the nature of a certain way of looking has turned into an
undertaking that has led to a series of transformations. Hundreds of people have during
these workshops changed the way they are looking at issues linked with creativity. The
concept of what a helpful tool may consist of has gradually transformed from just a simple
sketch to a rather more complex set of matrices. In parallel with this evolution, the role of
the architect has changed from being a designer to being a designer of transformative
experiences. Finally, our view of what exactly might be at the core of this research project
has become more focused: transformation as an event that makes a person’s thinking,
seeing, being more relevant. Which was the objective of this practice-based research
trajectory.
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Abstract
Research through design is, by nature, embedded in the design process. In other words, while
its main concern is to inform a research question, it also must be concerned with the end
product of the design. As such, designers/researchers become concerned with the same type
of “wicked problems” the professional designers are, especially when using research through
design. Moreover, they also add a new layer of complexity that is inherent to research. Since
the approach is quickly gaining in popularity, it is necessary to develop a base of knowledge
about it. Thus, this paper’s aim is to present a review of texts about research through design to
demystify this approach and provide a deeper understanding for future work in the field. The
gathered views on the subject are then classified into one of five sets of aspects: ontological
aspects, epistemological aspects, expected contributions, methodological aspects, and limits.

Keywords
Research through design, methodology, design
Research through design (RtD) is an approach to scientific inquiry that takes advantage of the
unique insights gained through design practice to provide a better understanding of complex
and future-oriented issues in the design field. RtD is not a new approach. The term itself is two
decades old (Frayling, 1993). In recent years, it has mainly been used and discussed in the
human-computer interaction field (HCI), where it helped scientists and engineers to accept that
design research approaches can provide novel, valid, and relevant input within the field of HCI.
Today, RtD is an increasingly recognized approach to research in any design discipline. The
approach acknowledges and embraces professional practice’s contributions to knowledge
making it especially attractive in disciplines where designers/researchers are still practicing.
This paper will voluntarily explore publication from different disciplines and aimed at audiences
in an attempt to reconciliate, albeit at a higher level, the basis of RtD across the design fields.
Before going any further, we believe it necessary to situate “research through design” within the
academic discussion of research and design. In other words, understanding how RtD relates to
other types of design research.

Context of the present paper
From Frayling Onwards
Sir Christopher John Frayling is an important figure of art and design education of our time. He
was mainly interested in film studies and held important positions in more than one British
College dedicated to art and design.
Amongst his influential writings, Frayling introduced, in the Royal College of Art Research
Papers (1993), the idea of three different forms of interactions between research and design or
art: research for art and design, research into art and design, research through art and design.
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Spawned from his reflections, the many different combinations of research and design have
been discussed by many different authors. Amongst them, Alain Findeli, then professor at
Université de Montréal, redefined the three forms of design research as follows (2004):
“Research for design” aims at helping, guiding and developing design practice. Those
researches document the processes and concerns of professional designers and treat
designers and their practice as the object of their study.
“Research into design” is mainly found in universities and research centres contributing
to a scientific discipline studying design. It documents objects, phenomena and history of
design.
“Research through design” is the closest to the actual design practice, recasting the
design aspect of creation as research. Designer/researchers who use RtD actually
create new products, experimenting with new materials, processes, etc.
Findeli’s proposition was significant because it formalized the academic merit of RtD. This
definition is often cited in literature and is the foundation for much work in the field.
Consequently, it is adopted for the purposes of this research paper.

The Problem with RtD
Where “research for design” and “research into design” rely strongly on the research traditions
of other disciplines and, as such, promptly create consensus, “research through design” is still
debated and discussed since “no agreed upon research model existed for […] designers to
make research contributions other than the development and evaluation of new design
methods” (Zimmerman, Forlizzi, & Evenson, 2007, p. 493). This situation makes it harder for
designers/researchers to thoroughly understand the current state of the approach through the
ramification of publications. Therefore, an aggregation of the different views is needed.

The Many Faces of Research through Design
Some authors (amongst others: Chow, 2010; Koskinen, Zimmerman, Binder, Redstrom, &
Wensveen, 2011) wrote papers or books introducing new approaches or comparing RtD with
other similar types of research, namely: constructive design research, practice-led research and
project-grounded research. Although the authors make good points in distinguishing them, they
share their most basic considerations and views towards practice and knowledge.
Even within those papers using the term “research through design”, there is a lack of
consensus on how it should be discussed and what issues need to be explored. For example,
the works of Wolfgang Jonas on “Research through DESIGN through research” (2006, 2007b)
addresses issues, approaches and audiences that have little to do with the work discussed by
Zimmerman (2007, 2010), Bowers (2012) or Koskinen et al. (2011). In fact one might notice that
Jonas does not cite publications from these other authors (and vice versa). Nevertheless, Jonas
talks of “a generic structure of learning / designing, which has been derived from practice”
(2006, p. 7) while Koskinen et al. write about research in which “construction […] takes center
place and becomes the key means in constructing knowledge” (2011, p. 5). Bowers goes by
Frayling’s claim that the artefacts embody the design thinking (although he remarks that “this
thinking is typically of a very varied, multi-faceted, heterogeneous sort” (2012, p. 70). As for
Zimmerman, he described RtD as the “process of iteratively designing artifacts as a creative
way of investigating what a potential future might be” (2010, p. 312).
In their own ways, these authors are all concerned with an underlying shared goal: establishing
aspects of research done through the design process and its resulting product. In fact, we
found, as it will be discussed in this paper, no vital contradiction between the authors’ claims.
Since our goal here is to federate views and conclusions on all fundamental aspects of RtD, it is
natural to consider all these publications together and on levelled grounds.
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Hence, all these slightly different approaches will be used under one and the same appellation
in this paper: ‘research through design’.

Methodology
To fulfil this objective, a literature review was done.
First, a general research was conducted through publication databases searches. Then, the
articles and books were analysed to extract information about different aspects of RtD.

Initial selection of articles and books
A series of databases were used to gather publications discussing RtD.
Table 1 shows the keywords entered and the databases used; the number of returned articles
and books appears at their intersection of the line and column, and the number of articles and
books kept for the current research appears at the bottom of the column.
The keywords used are both English and French and were searched as part of the ‘title’,
‘subject’ and ‘keyword’. The use of hyphens did not change the results of the searches; for
example, a search for “research through design” returned the same array of publications as a
search for “research-through-design”.
The publications were then filtered by three inclusion criteria:
The publication must discuss RtD (or any of its other name) as their main subject,
excluding a lot of publications on research using RtD;
The publication must be concerned with design;
The publication must be in French or English.
It should also be noted that the French keywords brought up many publications that were
rejected. This can be attributed to the relative prevalence of each of the words used. For
example, “recherche projet” brings up many results that were research projects, in the broadest
sense of the term.
After the filter and removal of duplicates, we added other readings to complement the content of
each publication kept, either taking from their references or from the discussed subject (such as
epistemological criteria of action research and grounded theory).
Table 1: Databases, keywords and results
Databases
Business Source
Premier
(EBSCO)
CPI.Q (Gale)
Current Contents
Connect (ISI)
Erudit
FRANCIS
(ProQuest)
Primo Central
(Ex Libris)
Web of Science
(ISI)
TOTAL KEPT

Research
through
design
0

Constructive
design
research
0

Practice-led
research

Research
by design

Recherche
par projet

Rechercheprojet

9

Projectgrounded
research
0

650

2

1

0
8

1
0

4
14

0
0

2536
6

0
0

713
0

1
0

0
0

0
1

2
0

484
0

0
0

247
5

316

10

271

7

0

247

109

24

0

20

1

21

0

0

10

2

7

1

11

2

2

Extraction of information
The analysis of the selected publications led to information on different aspects of RtD. The
following particular subjects were present in the literature and were selected as pertinent
categories for organizing and providing a framework for the literature review.
Ontological aspects: what is the “nature of reality” (Creswell, 2003, p. 21)? What reality
can be perceived using RtD?
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Epistemological aspect: what makes an observation valid? “How we know what we
know” (Creswell, 2003, p. 21)?
Expected contributions: what type of results can be expected from RtD? What kind of
help can RtD contribute to knowledge, practice or other disciplines?
Methodological aspect: what “process of research” (Creswell, 2003, p. 21) is
associated with RtD?
Limits: what issues commonly come up in RtD and what can’t it do?

Aspects of Research through Design
This literature review examined a relatively low number of articles and books. Hence, certain
authors appear frequently in this text. Their contributions have however been distributed in the
different aspects to provide a clear overview of RtD from each angle.

Ontological Aspects
Every research approach has its specific strengths and weaknesses (Creswell, 2003). These
strength and weaknesses are often derived from the ontological standpoint of the approach, in
other words: what is the nature of reality that can be perceived through this approach.
In this section we will discuss the reality observed through the construction of designed
artefacts.

Adaptation: towards a concern of the real
Research in design is not concerned with the “true”, but with the “real”. Wolfgang Jonas (2006)
proposed a model of knowing in design inquiry that provides insights on how designers actually
transition their focus from the true to the real. In the model, Jonas sets three steps:
1. Analysis: how things are currently (the truth);
2. Projection: how things could be (the ideal); and
3. Synthesis: how things will be (the real).
Where design could be perceived as following the processual steps of evolution (variation –
selection – re-stabilization), the theory of autopoiesis proposes that a transformation is “the
result of internally generated change” (Jonas, 2007b, p. 1366). Adaptation and selection are not
triggered by outside forces but by the “co-evolution of independent systems” (Jonas, 2007b, p.
1367). The co-existence and interaction of the independent systems better define the role of
each of them (Morgan, 1986, cited by Jonas, 2007b). This facilitates change towards a more
significant and/or efficient accomplishment of the role. In other words, the adaptation, created
by the design, is a change of states, towards a preferred one in which the role of the designed
artefact will be more significantly or efficiently fulfilled.
This statement applies to other levels of reflection as well:
First, contributions of RtD, as design theories, should, in themselves, spawn from the coevolution of design practice and design research and lead towards a better fulfilment of
their respective roles.
Then, the design-research relationship set in place by the RtD approach must also be
understood from the above statement. In the case of RtD, “research is guided through
design process logic and design is supported/driven by phases of scientific research and
inquiry” (Jonas, 2007b, p. 1378).
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The Real that Will Be
Knowing that design provides adaptation to individual systems, we can better understand that
“changing existing situations into preferred ones” (Simon, 1996, p. 111) or “improving ‘quality of
life’” (Jonas, 2007b, p. 1363) is intrinsic to both the research objectives and the design goals of
RtD.
Consequently, it “provides an opportunity for the research community to engage in discourse on
what the preferred state might be” (Zimmerman, Stolterman, & Forlizzi, 2010, p. 310), bringing
the ethical consideration of creation and design to the forefront. This is a fundamental aspect of
the critical design approach that produces, often by using RtD, artefacts “that encourage
complex and meaningful reflection on inhabitation of a ubiquitous, dematerializing, and
intelligent environment” (Dunne, 2006, p. 147, cited by Bardzell et al., 2012, p. 288).
The “real” by which RtD is concerned therefore transcends inquiries to describe ‘how something
is’ and focuses on ‘how it will be’ as well as ‘what this future preferred state should be’.

Epistemological Aspects
Building on our clearer understanding of the reality perceptible to RtD, we can now establish
what we can learn from this reality and how.
Jonas (2007a) suggests that we turn to grounded theory and action research for inspiration on
the epistemological aspects of design through research.
The following paragraphs will cover literature concerned with the learning and validity aspects
of RtD.

How Do We Learn in RtD?
Using Schön and Wilke’s works, Wolfgang Jonas writes:
‘Design through research’ assumes that ‘exclusively scientific research is unable fully to
recognise the implications of acting in a space of imagination and projection. The ‘knowledge
base position’ needs to be complemented by the ‘unknowledge base position’ or by the
competencies to deal with not-knowing (2007a, p. 202).
This competency resides in the design process which provides unequalled insight into the
future: the real that ‘will be’.
This is why the RtD approach requires the researcher to also be a practitioner; because
“knowledge of design allows the interpretation of research information in context” (Hanington,
2003, p. 17).
To do this, RtD favours a constant realignment of the construction of artefacts, based on trial
and error, to better tackle complex design problems (Toeters, ten Bhömer, Bottenberg, Tomico,
& Brinks, 2013).
The advantages of researching, or learning, through construction is also discussed in
education. Constructionism, an instructional method promoted by Seymour Papert (1983), sets
the learner (in Papert’s discussion: a child) in a dialog with its environment and with the
construction. Papert goes as far as calling this, very appropriately, “learning by design” (Papert,
1983, cited by Lebrun, 2002, p. 28). This perspective on learning is also applicable to RtD; in
which researchers learn about the object of their inquiry through the constant evolution of the
artefact, i.e. it “allows for creating a dialog with the material” (Toeters et al., 2013, p. 116).
This dialog and constant realignment, however, generates issues in insuring validity in its
results. A proper structuration of the trial and error process, possibly based on the traditional
scientific method (Gauch, 2003), using hypothesis, prediction ,controlled experiments and
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analysis cycle, could help solve this issue. This idea is, however, not supported by any literature
found at the moment.
Besteliu and Doevendans (2001) also support this position, writing that knowledge is produced
in the construction and, also, through the use of the product “as the knowledge generated
through the design process itself and as knowledge codified in the designed product as it is built
and used over time” (p. 45). This suggests that the research does not have to be confined to
the construction of the product but can be expanded, and perhaps validated, by the study of the
designed product’s users.

Validation Insights from Action Research
Action research and research through design are sometimes compared because of their
fundamental similarities (Papas, O'Keefe, & Seltsikas, 2012). Much like for action research,
validity in RtD cannot be evaluated by the reproducibility of the results since “[t]here can be no
expectations that two designers given the same problem, or even given the same problem
framing, will produce identical or even similar artefacts” (Zimmerman et al., 2007, p. 499).
Action research has its own validity criterion to make-up for replicability: recoverability. This
means that the designer/researcher must make sure that “the process is recoverable by anyone
interested in subjecting the research to critical scrutiny” (McNiff, 2013, p. 18).
In a compatible mindset, Michael A. R. Biggs and Daniela Büchler propose that “rigor in
research is the strength of the chain of reasoning, and that has to be judged in the context of
the question and the answer” (2007, p. 69). Therefore, if one would recover the RtD process
and judge its chain of reasoning strong, then the process would be considered rigorous.
Now, rigor and validity may not be the same, but they are directly linked. Indeed, argue Biggs
and Bütchler, “[w]e say the process was rigorous, and therefore validates the claims of the
outcome” (2007, p. 67). This would mean that a rigorous process leads to valid outcomes and
therefore recovering the process and establishing its rigor would lead to granting validity to the
outcomes of the research.
Owain Pedgley (2007) provides a list of best practice that could help ensure recoverability of
the project. These best practices should then be used in RtD (all from Pedgley, 2007, p. 473).
Chronology: “Describe work in the same sequence that it occurred, ideally as bulletpoints”;
Clarity: “Keep entries intelligible, insightful and honest”;
Focus: “Keep entries succinct: they should not be a crafted essay”;
Record images: “Record still and moving images of developing and completed
physical models”;
Out of hours: “Account for instances of ‘out of hours’ designing in the next day’s
diary”;
Diary admin: “Ensure that all diary sheets are numbered and dated”;
Modelling admin: “Ensure that all modelling outputs are numbered and dated to aid
cross-referencing (e.g. ‘LB1:22’ refers to log book 1, page 22)”.

Validation Insights from Grounded Theory
Contrarily to action research that puts the burden of validity on anyone who would challenge it,
grounded theory prefers to keep the responsibility of demonstrating validity on the researcher.
Although “grounded theory was developed to provide a basis for predicting cause and effect
relationships within the postpositivist paradigm” (Hall & Callery, 2001, p. 257), Bryant’s
repositioned grounded theory, which is ontologically similar to research though design in that it
considers reality as multiple and subject to redefinition, states that a rendering of an experiment
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is “a representation of experience, not a replication of it” (2007, p. 51, emphasis from original
text).
The weight of validity, then, falls back onto the researcher’s ability to use what is being
observed: theoretical sensitivity.
Theoretical sensitivity is defined as “the investigator’s ability to use personal and professional
experiences and the literature to see the research situation and data in new ways and exploit
the potential of the data for developing theory (Strauss & Corbin, 1990, cited by Hall & Callery,
2001, p. 263) and should be demonstrated in a RtD publication or report.

Validation Insights from Design
Finally, Findeli suggest the simplest yet most elegant validity criterion of RtD: the
designer/researcher is using the project as her or his field for data collection and the validity of
the choice of this field comes with the success of the design project (Findeli, 2003 cited by
Cournoyer, 2011). Simply put: in accord with Biggs and Bütchler’s proposition that the rigor of
the process validates the outcome (2007), if the project works and the artefact produced is
acceptable, then knowledge produced through the process is also valid.

Expected Contributions
Having established that RtD deal with the reality that ‘will be’ and that we learn from it through
the dialog and constant realignment of the project, the designer/researcher must now determine
what exactly she or he wants to know by the means of her or his specific RtD.
Nigel Cross (1999, p. 6) proposed that design research falls into one of three main categories:
“Design epistemology – study of designerly ways of knowing”
“Design praxiology – study of the practices and processes of design”
“Design phenomenology – study of the form and configuration of artefacts”
Although Cross does not discuss which of these categories is possible through each of the
types of design research as described by Findeli (2004), design praxiology is the most
discussed in RtD literature.
Floet (2001) also argues that “[l]earning to design has two components: practicing the
‘techniques’ of design on the one hand and the development of ‘an attitude’ to designing on the
other hand” (p. 360), effectively suggesting that knowledge gained through practice can be of
both technical and affective natures.

Reflexive Practice, a Design Praxiology Framework
As suggested by a number of authors (amongst others: Nimkulrat, 2012; Zimmerman et al.,
2007), Schön’s works on reflexive practice (Schön, 1983) can improve design methodology.
According to Schön, there are many different contributions that can spawn from reflexive
practice’s professional knowledge constants (described below, as synthesised by Chiapello
(2012, p. 73)). Here is a list of these possible contributions, arranged by constants:
Means: Tools that can be used by the practitioner to articulate his thoughts;
Language: Means of communications (oral or not) and terms used by a professional
community;
Repertoire: Inspirational solutions and experiments that were either performed by the
practitioner or that are known to her or him;
Appreciative system: System of values or criteria by which the practitioner judges a
solution or work accomplished;
Global theories: Theory that can guide the practitioner in her or his actions, reflection or
understanding of a situation;
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Role: The role a practitioner sees herself or himself as occupying in a project and which
has an influence on the type of solutions or scope of action she or he is allowed to take.
Reflexive action can also occur in two different timeframes (Schön, 1983). Reflection-in-action
happens during practice, for example, when a decision or an action is made and relies more
heavily on tacit (non-explicit) knowledge. Reflection-on-action happens later, as the practitioner
thinks about what she or he has done or decided.

Evaluating Contributions
Discussing interaction design specifically, Zimmerman and his collaborators, propose a set of
four criteria to evaluate the contribution of a research (2007, pp. 499-500):
Process: The research contributes to the “rigor applied to the methods and the rationale
for the selection of specific methods”;
Invention: The research situates its contributions in the current state of knowledge and
provides “significant advancement”;
Relevance: The research contributions lead to, or support, a preferred state of the
world. Also, the research must explain why the state is preferred.
Extensibility: The research contribution must be usable as a basis for new research, i.e.
it must be “described and documented in a way that the community can leverage the
knowledge derived from the work”.

Methodological Aspects
The next logical step to having established what the designer/researcher wants to know is to
establish how she or he will gather the necessary data to extract that knowledge from.
In their critique of research through design, John Zimmerman and his collaborators mention that
“there is a need for serious development of RtD into a proper research methodology that can
produce relevant and rigorous theory” (2010, p. 316).
As described in this section, the methodological aspect of RtD has however been discussed
from different angles that are coherent with the approach’s ontological and epistemological
position described earlier.
The methodological aspects covered in this section cover the expected steps of the research all
the way down to tools suggestions for data collection.

Flow of the Research through Design
Ditte Amund Basballe and Kim Halskov distinguish three dynamics that appear in sequence
during a RtD project (2012):
Coupling: The initial step that “unites research and design interests” (Basballe &
Halskov, 2012, p. 65). During coupling, the basic frame and constraints of the project to
serve both level of interests.
Interweaving: At this point research interests and design interests influence each other
and the project as processes, methods and validation are established.
Decoupling: Decoupling appears at later points of the project when the
designer/researcher must focus on one of the interest set (design or research). For
example, decoupling appears during the production phase since it focuses on the design
process, but is also appears during the final evaluation and inquiry when the research
interests become the focus of the work.
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From One to the Many
Having understood how the workflow will progress through the project, we must now establish
what should be observed. Although we know that RtD takes place within a design project, we
will discuss the different types of projects that could be tackled in RtD.
Bowers promotes the use of many artefacts of the same studio or designer for a RtD. This
series of linked designs, once combined, constitutes what he calls a ‘portfolio’, which presents a
set of seven interwoven features (constitution, relationship, communication, perspective, mutual
informing, shaping and materiality) that can be used for analysis or any other form of research
inquiry, making the portfolio an ‘annotated portfolio’ (Bowers, 2012, pp. 71-72).
In a somewhat opposed trail of thought, Alex Wilkie and his collaborators (2010) propose that
the creation of one artefact (or maybe of a portfolio, the authors do not discuss the issue) might
not need to be jealously developed far from sight. They suggest that RtD project have “two
underlying dimensions of ‘looseness’ and ‘openness’” (Wilkie et al., 2010, p. 99).
Looseness refers to the number of outcomes targeted or allowed by the project and the
designers/researchers. Openness, on the other hand, relates to how ‘secret’ the project is. An
opened project can allow public participation, media attention, etc.
A loose project could accommodate interdisciplinary teams working on a single project, which
effectively transforms the designed artefact into a boundary object (Star & Griesemer, 1989).

The DRM
Blessing and Chakrabarti’s (2009) Design Research Methodology (abbreviated DRM) provides
a comprehensive 4-stage plan to use design practice in research.
1. Research clarification: In this stage, the researcher finds other researches or
publication to clarify both the investigation to perform as well as the criteria to measure
the success of the design.
2. Descriptive study I: The first descriptive study aims at better understanding the
situation as it appears in standard design practice and the problematization of the
current situation.
3. Prescriptive study: This study is the fully-documented, knowledge-based design
project (or, more often, projects). Based on the information found in the previous stages
and the established criteria of success and validity, the researcher plans and conducts
the projects. The objective of this study is to gather data on the research subject.
4. Descriptive study II: The final stage of the DRM involves a thorough investigation of
the impacts of the methodology used in the prescriptive study. The main objects of this
phase are (1) the evaluation design methodologies investigated in the prescriptive study
are, from a design practice applicability standpoint and (2) the evaluation of the results
of the prescriptive study’s project, using the measurable success criteria established
earlier.
Note that the DRM also distinguishes between seven types of research, based on the current
state of knowledge and their goals, that uses the above phases differently and sometimes uses
only the 2 or 3 first phases. It is also important to note that this approach to methodology is
intended to support studies with clearly measurable outcomes, which can prove to be a problem
with less empirically-based investigations.

Documentation and the Process Reflection Tool
One of the main RtD methodology concerns resides in a “more rigorous documentation of
progress and evolution of RtD projects” (Zimmerman et al., 2010, p. 316). This section does not
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provide a prescriptive method of documentation, but proposes some of the methods discussed
in the literature.
Owain Pedgley (2007) provided key elements of a good documentation methodology:
Solo effort: Since the designer/researcher will undoubtly be alone at certain part of
the project, a good method will take into consideration that documentation might be a
solo effort;
Endurance: documentation must be able to account for months if not years of
design/research work;
Subject delimitation: As not all aspects of a project can be accounted for, a focused
area of data must be established as the subject to prevent data overflow;
Mobility: Because the design process does not necessarily stop when the
designer/researcher leaves the studio, the documentation method must be mobile.
In an attempt to minimize this type of issue, Peter Dalsgaard and Kim Halskov (2012)
introduced the Process Reflection Tool (PRT), a web-based system designed specifically for
documenting the design process of a project.
The tool allows designers/researchers to enter details about any event (and sub-event) in the
process or take informal notes on conversation, decision or other significant step of the project.
Those events and notes are organised according to their timestamp to visually show the
evolution of the project.
There are some important challenges to the use of the PRT, such as the immediate capture of
information, the perceived importance of entering data by the designers and some difficulty on
determining what and how to document events. The authors argue, however, that the use of the
tool supports better cooperation between actor of a project, invite discussions on the research
agenda and help keep better records of events in long-term projects (Dalsgaard & Halskov,
2012, pp. 434-436).
In line with the looseness dimension described above, Mithra Zahedi’s doctoral thesis
discusses the use of multidisciplinary cooperation on RtD projects (2011). She promotes the
use of triangulation in data collection (as per Van der Maren, 1996), joining observation of the
designers work and interviews with them.

Limits of RtD
Even the most informed and prepared designer/researcher cannot exceed the limits or ignore
the challenges of RtD. This section is probably the least internally coherent since the limits are
not necessarily linked to one another. It does, however, provide a list of possible issues that
should always be kept in mind while planning and executing a RtD.

The Knowledge, Not the Product
Frayling (1993) made a point to distinguish RtD from researched art or design, advocating that,
in the case of researched art or design, “the goal here is art rather than the knowledge and
understanding” (Frayling, 1993, p. 5).
Research through design’s goal should be the knowledge and understanding, but this
knowledge and this understanding result from the making of an artefact that, as stated earlier, is
embodied in the artefact created or designed.

Timeframe
“It has been argued that a comprehensive understanding of design decision making cannot be
formed solely from time-restricted studies and the un-naturalistic interactions that they involve”
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(Dorst, 1995, cited by Pedgley, 2007, p. 467). The timeframe of the study is especially
important to RtD since smaller timeframes tend to lead to less leveragability in the results. To
provide useful results, then, the research project must allow for the natural unwrapping of
design project to take place.

Conclusion
The aggregated views on RtD draws a coherent research philosophy ranging across many
years of articles and books about the design discipline.
The reality described by RtD is the one that ‘will be’, the preferred state. It is one that comes
naturally out of the interaction of the current state with its environment.
RtD implies creating an artefact that cannot be wholly described and that enables the
designer/researcher to dialog with the situation and learn from it.
Research contributions can range across many aspects of design (including the designer, the
process and the artefact itself) but design practice seems to be the main concern of
designers/researchers using this approach. Reflexive practice (Schön, 1983) seems to be the
most complete framework to categorise potential contributions.
RtD is very similar, in appearance, to a regular design project. Its goals, however, are different
and the influence of the research inquiry is present at most steps of the project. Documentation
of the process is a key concern for designers/researchers using this approach.
Finally, RtD can easily be defined by what it is not. First, the artefact is not the goal of RtD;
knowledge and understanding is. Second, RtD is not able to provide predictability. Finally, it is
riddled with issues that come with its heavy reliance on design.

Further Research
Possible further research should critically validate the portrait of RtD proposed in this paper
against actual publications on performed RtD.
We also noticed that the rigor aspect of RtD is not thoroughly discussed. Questions like “could
we enhance the rigor of RtD and how?” remain to be answered.
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Abstract
Research in design aesthetics usually focuses on how products are experienced as they
appear to the senses. The everyday experience of products is not an experience of
appearance only, though. It can be shaped by knowledge of designers’ intentions gained
through sources such as press releases, marketing campaigns, critical reviews, and
guesswork. In this paper, we explore the aesthetic appreciation of products in relation to
perceived designers’ intentions, as an assessment of means by which designers try to
achieve certain aims. We report on an interview study in which participants reflected on a
series of products in these terms. The participants’ reflections indicate that the
appreciation of a product depends on a perceived set of alternatives assumed for both the
product and the aim. Determinants of aesthetic pleasure such as novelty are based on
these assumed alternatives, rather than on mere product appearance. Ultimately, we find
that a product can be perceived to be beautiful not only because of how it looks, but also
because of how it works as a means to achieve a given aim.

Keywords
Aesthetic experience; Aesthetic pleasure; Design aesthetics; Product experience; User
experience
Light switches are not usually thought to be beautiful because they are not particularly
good-looking. However, the aesthetics of designed products can transcend appearance.
Take for instance the Aware Puzzle Switch (Figure 1). Seen as an object on the wall, it
might not seem very beautiful. But what if it were perceived in relation to its designers’
intention of encouraging people to save energy? This switch has been designed in such a
way that its visual pattern is broken when the light is on, so that people are driven by their
innate need for order to restore the pattern and thus turn the light off (Broms, 2011). The
switch can be perceived to be very beautiful when seen as a means to attain its designers’
aim. Often, yet inadvertently, designed products are seen in this way. Press releases,
marketing campaigns, critical reviews and guesswork, among other mechanisms, promote
a perception of products that involves reflecting on designers’ intentions.
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Figure 1: Aware Puzzle Switch designed by Loove Broms and Karin Ehrnberger as part of
the Aware project of the Interactive Institute in Sweden.
In this paper, we explore the aesthetic appreciation of products in relation to perceived
designers’ intentions, as an assessment of means by which designers try to achieve
certain aims. Our exploration is grounded in the idea that the experience of products is not
merely shaped by product properties, but by designers’ intentions that can be either
known explicitly or inferred (Crilly, 2011). It is also grounded in an understanding of
products as artifacts in the sense of being defined by intentions (Bloom, 1996; Dipert,
1993; Hilpinen, 1992), not only because they result from the intentional actions taken
during the design process (Galle, 1999), but also because they are intended to fulfill the
aims that designers set during that process to influence the world around them (Hekkert &
Van Dijk, 2011). In this conceptual framework, the aesthetic assessment of products can
be addressed as an assessment of means to achieve certain aims.
As is the case for literature dealing with the aesthetics of artifacts broadly considered, not
just as physical objects, but as “certain types of intentional events (e.g. utterances and
performances)” (Dipert, 1993, p.11) including science experiments (Crease, 2004), logical
argumentations (Walsh, 1979), mathematical demonstrations (Hardy, 1967), and chess
moves (Margulies, 1977), literature in design suggests that products can be aesthetically
assessed as means, particularly through the principle of maximum-effect-for-minimummeans. This principle, which is implied in references to economy (Zelanski & Fisher,
1984), efficiency (Macnab, 2012), and Occam’s razor (Lidwell, Holden, & Butler, 2010), is
considered to be a core principle of design aesthetics (Hekkert, 2006; Hekkert & Leder,
2008). Therefore, it does not only indicate that products can be assessed as means, but
that this assessment of products is an aesthetic assessment.
In order to explore the aesthetic appreciation of products in this sense, we conducted an
interview study in which participants were asked to reflect on a series of products as the
means to achieve the original designers’ aims. Thinking about design intentions and being
articulate about them is not necessarily an easy task for people, as it requires a certain
level of design literacy. To sample from a design literate population, we selected design
students as participants, a group that is aware of the process from which products emerge
and the intentions guiding that process. Thus, our study benefits from the participants’
capacity to reflect on products as means to achieve certain aims. For the same reason,
our findings do not reflect lay people’s assessment of products directly, but rather unveil a
perceived set of alternatives that influences the appreciation of products when the
products are experienced in relation to perceived designers’ intentions, regardless of
whether people are aware of this influence or not. In this sense, this paper provides an
insight into what seems to be a frequent, yet unnoticed, experience of products, as well as
into an unexplored, yet potentially central, area of design aesthetics.
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The Study
Our study took the form of a series of one-to-one semi-structured interviews with thirtythree students from the Faculty of Industrial Design Engineering at Delft University of
Technology, who received academic credits in return for their participation. During the
interviews, the participants were provided with pictures of three products (printed in full
color and measuring 20 by 15 centimeters) and texts (consistent in structure and
comprising between 14 and 20 words) explaining the original designers’ aims. For
simplicity, these materials (Figure 2) will be referred to as “the aim(s)” and “the product(s)”
from now on. Each interview lasted an average of 27 minutes, focusing on the
appreciation of products as means to achieve given aims, but also on the appreciation of
products as affected by knowledge of designers’ intentions. This paper focuses on the
former topic, with the other topic to be reported elsewhere.
a

b

c

It was designed with the
aim of making inhabitants
of The Netherlands aware
of their similarities instead
of their differences.

It was designed with the
aim of enabling people to
be generous towards
strangers.

It was designed with the
aim of helping people
appreciate the comfortable
predictability of daily
household tasks.

Figure 2: Stimulus materials: (a) Cross-Cultural Memory Game by Sara Emami, (b) De
Goedzak by Simon Akkaya, and (c) Patroon by Asako Takahashi.
The interviews were conducted in a private well-lit meeting room of the Faculty of Design
Engineering at Delft University of Technology. After being taken through a standard
procedure to establish their informed consent, the participants were asked two guiding
questions about each of the products in relation to the corresponding aim: “What do you
think of this product as the means to achieve this (aim)?” and “Do you think this product is
a beautiful means to achieve this (aim)?” The stimulus materials were presented in three
different sequences to avoid order effects.
The interviews were audio-recorded and transcribed. During the interviews, the
participants made gestures towards the stimuli and used pronouns such as “it”, “this” and
“that” to refer to them. These partial utterances left an incomplete audio record and
transcript. We addressed this issue by substituting the relevant gestures and pronouns
with “(the) product” and “(the) aim” according to the meaning intended by the participants
in the statements quoted throughout this paper. These and other editorial substitutions
appear within square brackets.
The participants’ statements were coded with a combination of a number and a letter as
they were transcribed: numbers from 1 to 33 were used to identify the participants
speaking, while letters “a”, “b”, “c” were used (as in Figure 2) to identify the stimulus
materials to which they referred in each of their statements. These codes are provided
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within parentheses at the end of each statement quoted in this paper. For instance, “(33b)”
identifies an utterance by participant 33 about stimulus materials “b”.
The transcripts were reviewed iteratively and analyzed following an inductive approach.
This led to a series of findings, which involved: firstly, distinguishing the assessment of the
product as a means from other possible assessments of the stimuli; secondly and most
importantly, discovering that this assessment is based on a perceived set of alternatives
assumed for both the product and the aim; and thirdly, exploring the qualities that lead the
product to be aesthetically appreciated as a means.

Findings
Assessing the product as a means
The participants assessed the stimuli in three distinct ways. Firstly, they assessed the aim
considered independently of the product in statements such as “this is a lovely goal” (14a),
and “I don’t like this aim actually” (19c). Secondly, they assessed the product considered
independently of the aim, as a mere object, in assertions such as “[the product] is a nice
object to have in your kitchen” (5c), and “I’m not very much attracted to the object itself”
(26b). Thirdly, they assessed the product in relation to the aim. Our focus is on this latter
assessment, which must be distinguished from the other two.
The assessment of the product in relation to the aim was identified in statements such as
the following, in which the participants referred to a “fit”, “link” or “connection” between the
product and the aim: “as a designer, when I think about the product, I like it because it fits
the purpose” (30a); “I like the link between the design [product] and the idea [aim]” (31c);
“I am a designer myself or want to be a designer myself, so I look at [the product] with a
different perspective, like: what would be the process behind coming up with [it],
connecting it to this certain goal or aim?” (28c). We interpret such assessments as
revealing an appreciation of the “product-as-means”.
The appreciation of the product-as-means was found to be independent of both the
appreciation of the “aim-in-itself” and that of the “product-as-object”. One participant
declared: “I like the product, but not especially the goal of the product [however] I think it’s
a good way of doing it” (4c). Although she did not particularly like the aim, she could still
appreciate the product as a way of pursuing it, which indicates that the appreciation of the
product-as-means is independent of the appreciation of the aim-in-itself. Another
participant stated: “the goal is quite a nice goal, but I’m not sure if the product itself can
achieve this goal [still] as an object, it is nice” (8b). He responded positively to the aim and
the product objectively considered, but not to the product as a way of achieving the aim,
which indicates that the appreciation of the product-as-means is not only independent of
the appreciation of the aim-in-itself, but also of that of the product-as-object.
The findings presented in the following sections concern the appreciation of the productas-means only. In a tacit manner, we refer to it exclusively from now on. It is important to
keep in mind, nonetheless, that this appreciation on which we focus is different from the
appreciation of the aim-in-itself and that of the product-as-object. It involves neither an
assessment of the aim considered independently of the product, nor of the product
considered independently of the aim, but an assessment of the product in relation to the
aim, i.e., as a means (Figure 3).
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Figure 3: The appreciation of the product-as-means involves neither an assessment of the
aim-in-itself (A) nor of the product-as-object (P), but an assessment of the product in
relation to the aim, a relation represented by the continuous line in this figure.

Assuming a set of alternatives
The appreciation of the product on which we focus in this paper is relative by definition
because it involves an assessment of the product in relation to the aim. Through our study,
however, we discovered that this appreciation is relative in two other additional senses.
On the one hand, the participants assessed the product in relation to alternative products
by which the same aim could be achieved. On the other hand, they assessed the product
in relation to alternative aims that could be achieved by means of it. We consider these to
be the two main findings of our study.
1. The product is assessed in relation to alternative products. When asked what they
thought of the product as the means to achieve the aim, the participants offered answers
like: “I think there are multiple ways to do that, this [product] is one of them” (20b); “there
must be a better way” (2c); “this [product] is trying to solve an actual problem and in the
way that [it] is doing it, I don’t really like it” (24a); “this is a nice topic [aim], but I would
implement it in a different way” (17c); “I think there are better ways to achieve this [aim]”
(15b). They assessed the product in relation to other existing or imagined products that
they perceived as leading to the same aim. This indicates that the appreciation of the
product is based on the assumption that many alternative products can be related to a
single aim (Figure 4).

Figure 4: The appreciation of the product is based on the assumption that many
alternative products (P1, P2) can be related to a single aim (A).
2. The product is assessed in relation to alternative aims. Although De Goedzak (Figure 2,
“b”) is not an ordinary trash bag, one of the participants categorized it as such and thought
of an aim relevant to products of that category, i.e., recycling, which can be contrasted
with the original designer’s aim, i.e., altruism. He reflected:
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I would imagine that this [product] would cost more [than an ordinary trash bag]
because it doesn’t use the regular kind of ink for coloring trash bags, or trash bags
aren’t colored at all sometimes. I would imagine that this would be more eco-unfriendly
and I think that the big aim or the big thing you aim for with trash bags [is] that you
recycle as good as possible [ ] For the goal as a trash bag, [the product] doesn’t
correspond, or at least [to] my purposeful aim for a trash bag, [the product] doesn’t fit
(15b).
This participant assessed the product in relation to an alternative aim that he assumed
that could (or should) be satisfied by means of it. This indicates that the appreciation of
the product is based on the assumption that a single product can be related to many
alternative aims (Figure 5).

Figure 5: The appreciation of the product is based on the assumption that a single product
(P) can be related to many alternative aims (A1, A2).
From our two main findings, it is possible to deduce that the appreciation of the product is
based on the assumptions that many alternative products can be related to a single aim,
on the one hand (Figure 4), and that a single product can be related to many alternative
aims, on the other (Figure 5). Hence, the appreciation of the product depends on a
perceived set of alternatives assumed for both the product and the aim (Figure 6). This
appreciation involves the assessment of a given product in relation to alternative products
related to the same aim, as well as the assessment of a given aim in relation to alternative
aims related to the same product. Most importantly, it involves the assessment of a given
product-aim relationship in relation to alternative product-aim relationships.

Figure 6: The appreciation of the product depends on a perceived set of alternatives
assumed for both the product (P1, P2) and the aim (A1, A2).
Although the diagrams provided throughout this paper roughly represent product-aim
relationships as being equally distant (notice that the lines connecting P1 and P2 to either
A1 or A2 in Figure 6 are similar in length), the participants of the study suggested that the
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product could be related to the aim in a more or less distant manner. For instance, one of
them said: “to me, [the aim] sounds like something you can say about every product in
your kitchen [ ] or in your household” (22c). In this case, the relationship between the
product and the aim is relatively distant, i.e., distant in relation to other possible productaim relationships, because a large number of alternative products (all household products)
can be related to the same aim. In contrast, the relationship between the product and the
aim would be relatively close if only small number of alternative products, or even no
alternative products, could be related to the same aim.
The issue of how distantly the product relates to the aim can be understood, as we just
outlined, in terms of how specific the aim is with respect to the product, but also in terms
of how achievable the aim is by means of the product. One of the participants made clear
that even though designers can aim very high, products might be limited or insufficient
means to achieve certain aims. He said: “I don't think you can achieve those kinds of
goals with design, you've got it too high in your head if you think that you can make a
change in this world as a designer” (28c). Thus, the product can be related to the aim in a
relatively distant manner not simply because the aim is general, but because it is difficult
to attain or even unattainable by means of the product. Conversely, the product can be
related to the aim in a relatively close manner if the aim is easily attainable by means of
the product.
In the previous paragraphs, we have qualified the aim as being specific or general,
attainable or unachievable. It is important to clarify that these qualities are not absolute,
but relative in the sense that they are ascribed to the aim in relation to other aims that can
be related to the same product; for example, an aim is perceived to be specific only in
relation to another aim that is perceived to be less specific or more general. Similarly, the
qualities that can be appreciated in the product are relative in the sense that they are
ascribed to the product in relation to other products that can be related to the same aim.
The rest of our findings shed light on some of the qualities that can be aesthetically
appreciated in the product in this relative sense.

What makes the product a “beautiful” means?
The participants predominantly assessed the product on coerciveness, explicitness and
novelty. In terms of coerciveness, they made assertions like “[the product] forces you” (1c),
and “[the product] is not really forced upon people” (27b); in terms of explicitness, they
made assertions such as “[the product] is very obvious” (24b), as well as “if the product
cannot explain what it wants, what it is for, then it's not good; you should see immediately
what it's for” (2c). With regards to novelty, they considered the product to be “creative or
modern” (29c), “novel” (14a), and “innovative” (32a). Due to our special interest in
aesthetics, we will not discuss coerciveness and explicitness, but instead focus on novelty,
which is known to be a determinant of aesthetic pleasure.
One of the participants perceived the product as “a modern and new and young way to
recycle” (6b) in tacit comparison with other ways of recycling. This suggests that the
product is not novel in absolute terms, but in relation to other products that are perceived
to be less novel or more familiar means to reach the same aim. It further implies that the
product is judged to be more or less aesthetically pleasing (insofar as it is judged to be
more or less novel) in relation to other products, rather than according to its mere
objective properties.
Another participant, who reported to like the product, described it as “a sort of
embodiment or a visualization of a new, fresh, funny way of dealing with a known problem”
(24b). This suggests that the product is not only novel with respect to alternative products
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or “ways” that are relatively familiar, but with respect to the aim posed by a “known
problem” and thus also relatively familiar. In this case, aesthetic pleasure seems to be
attained from perceiving a relatively novel product in relation to a relatively familiar aim
(Figure 7). Instead of the aesthetic appreciation of this particular relationship, we want to
emphasize that the appreciation of novelty in the product is based on the perceived set of
alternatives that we have been discussing. Other determinants of aesthetic pleasure could
also be based on these assumed alternatives, rather than on mere product appearance.

Figure 7: For one participant, aesthetic pleasure seems to be attained from perceiving a
relatively novel product (P2 nov) in relation to a relatively familiar aim (A1 fam).
Although determinants of aesthetic pleasure can be based on these assumed alternatives,
the participants did not report an appreciation of the product in conventional aesthetic
terms. When asked if they thought the product was a “beautiful” means to achieve the aim,
most of them refused to use this adjective. One explained: “I wouldn’t use any kind of
aesthetic-related words; I wouldn’t use something like ‘beautiful’ because I associate it
more with something that has a form [ ] a specific harmony, elements or colors” (17a).
Another reflected on the connotation that the word “aesthetics” usually has in the design
field: “I think in design most of the times [‘aesthetics’ refers] to the visual qualities of the
object” (23a).
Most participants established a strict distinction between aesthetics and functionality. One
of them stated: “I differentiate the aesthetic values from the functional values, so judging
[the product] as a means is mostly on the functional area [ ] I wouldn’t say that the
function is ‘beautiful’” (12a). Accordingly, instead of the suggested adjective, they used the
term “good” to describe the product. One of them explained: “I would be using ‘good’; it’s
saying more about the functionality of the product [than ‘beautiful’]” (26b). In addition, they
often mentioned the capacity of the product “to work” in assertions such as: “I think [the
product] works really well” (3c), “this [product] works” (7b), “I think [the product] can work”,
“this [product] won’t really work” (28b), and “[the product] will never work” (13c).
In terms of the distinction that we made when introducing our findings, most of the
participants saw the assessment of the product-as-means as an assessment of function,
rather than as an aesthetic assessment, which in turn they saw as an assessment of the
product-as-object. Some participants, however, suggested that the product could be
aesthetically appreciated because (of how) it works as a means to achieve the aim. One
of them said: “for me [the product] would be attractive if it works [ ] I really, really like
function, so as long as it works, I don’t care that much [about] how it looks” (22b). Another
two stated: “efficiency can be beautiful [ ] an efficient use of material is aesthetically
pleasing in the [sense that] you're sure that [the product] is optimized” (15b); “I think
efficiency can be beautiful [ ] I think that the function of a product can make a product
less ugly or more beautiful because it gives you a certain feeling of satisfaction” (33b).
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The last two declarations indicate that there is an aesthetically pleasing way in which the
product can work as a means to achieve the aim, i.e., efficiently. They suggest that one of
the principles describing the aesthetic appreciation of the product is maximum-effect-forminimum-means. This principle implies that aesthetic pleasure is attained from perceiving
the product (means) that is judged to be the minimum among a number of perceived
alternative products (means), in relation to the aim (effect) that is judged to be the
maximum among a number of perceived alternative aims (effects) (Figure 8). What the
terms “minimum” and “maximum” mean for design aesthetics is still to be examined.

Figure 8: According to the principle of maximum-effect-for-minimum-means, aesthetic
pleasure is attained from perceiving a relatively minimum product (P1 min) in relation to a
relatively maximum aim (A2 max).

Discussion
The everyday experience of products can be shaped by knowledge of designers’
intentions gained in a variety of ways. In this paper, we have explored the aesthetic
appreciation of products in relation to perceived designers’ intentions, as an assessment
of means by which designers try to achieve certain aims. Through an interview study in
which participants were asked to reflect on a series of products in these terms, this kind of
appreciation was found to be dependent on a perceived set of alternatives assumed for
both the product and the aim. The participants’ statements suggested that determinants of
aesthetic pleasure such as novelty are based on these assumed alternatives, rather than
on mere product appearance. Furthermore, they indicated that a product can be perceived
to be beautiful not only because of how it looks, but also because of how it works as a
means to achieve a given aim.
Our findings have an important implication for research in design aesthetics, but also an
undeniable limitation. Let us address this limitation first. As mentioned in the introduction,
design students were chosen as participants for our study because of an expected
minimum level of design literacy and capacity to comment on the intentions guiding the
design process. Therefore, our findings do not reflect lay people’s assessment of products
directly. Instead, they unveil a perceived set of alternatives that influences the
appreciation of products when they are experienced in relation to perceived designers’
intentions, regardless of whether people are aware of this influence or not. In order to
overcome the limitation of our study, future research could make use of alternative ways
of sampling for design literacy. For example, people with no formal background in design
could be pretested on their capacity to infer designers’ intentions directly from products.
As for the aforementioned implication, let us bear in mind that research in design
aesthetics usually focuses on how products are experienced as they appear to the senses.
Nonetheless, our findings suggest that aesthetic pleasure can be attained not just from
perceiving product properties such as shape and color, but also from perceiving products
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in relation to designers’ intentions, as means to achieve given aims. Research in design
aesthetics could therefore broaden its scope by questioning the strict boundary that is
repeatedly traced between aesthetics and functionality (for a review of taxonomies of
product experience tracing this boundary, see Crilly, Moultrie, & Clarkson, 2004; 2009),
taking into account the ancient notion of beauty as aptitude (about this notion, see for
instance Tatarkiewicz, 1980), and examining the principle of maximum-effect-forminimum-means in depth.
This paper provides a basis for such an examination insofar as it identifies a perceived set
of alternatives underlying the aesthetic appreciation of products. In conducting a
conceptual study of what maximum-effect-for-minimum-means implies for design, this set
of alternative products and aims could be addressed and further explored as a set of
alternative means and effects. As represented in our diagrams, the set of alternatives
could also guide the design of experimental studies; for example, Figure 8 suggests how
to select stimuli for experimentally testing the aesthetic preference for a minimummaximum product-aim (means-effect) relationship. Both products and aims (means and
effects) used as stimuli in these studies could be manipulated according to a number of
determinants of aesthetic pleasure –not just minimum and maximum– so as to ultimately
manipulate the product-aim (means-effect) relationship aesthetically. By conducting
studies such as these, research in design aesthetics will finally be able to explain how can
beauty be perceived in products regardless of their appearance, even in a light switch.
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A shift of perspective in design inquiries: from individual
boundaries to common needs
Daniela Rothkegel
Institute of Design, Umeå University

Abstract
This paper extends design and systems literature by evaluating issues in methodology
and practice that maintain learning on an individual context and doesn´t allow an
improvement of the whole system.
The problem that has initiated this research is that it seems difficult for those engaged in a
design process to reflect upon their own point of view in relation to other participants´
perspectives to identify the whole situation´s meaning.
The idea of this research is to critically examine, from a practical design perspective, the
framework of Critical-Systems-Heuristics (CSH) W. Ulrich, by taking previous critiques
carried out and practical aspects derived from a case study under consideration.
The purpose of this study is to identify issues of the current CSH-framework and to
propose practical aspects to improve the same for civil engagement.
In order to fulfill this purpose, strengths and weaknesses of the current framework have
been evaluated in terms of what is currently possible through the framework and what are
the consequences of that for practical engagement.
This research identifies the need of methodological tools for designers that allow and
support them to overcome individual boundaries in order to be able to engage into
common needs of a system holistic.

Keywords
Critical-Systems-Heuristics; Ulrich; rational; empirical; normative
When inquiring into a design situation, designers see a situation from each of their
personal point of views. The designer´s subjective perspective allows focusing on a
certain need and discover certain related problem aspects within the design situation. But
can designers be sure that the need they see is that what people need in their situation?
How do designers get to know other points of views during the inquiry? What are the
possibilities of each of the designers to convey their point of view and understand other
points of views within a design-team? With design-team I mean collaboration between
people with different backgrounds and affiliations in practice and research. So, do system
design methodologies create opportunities to discover unknown needs and problem
aspects during an inquiry between different kinds of stakeholders and worldviews? The
problem that has initiated this research is that it seems difficult for those engaged in a
design process to reflect upon their own point of view in relation to other participants´
perspectives to identify the whole situation´s meaning.
A challenge within this endeavor is to identify what the participants´ ideas applied to
particular contexts mean, what their interest is and to identify new aspects within the
holistic situation that are reasons for the problem aspects in particular contexts. The aim
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of this paper is to provide practical tools that enable a reflective and critical practice for
inquiries into complex situations.
The framework of Critical-Systems-Heuristics, (CSH) by W. Ulrich (1983) offers to support
a critical reflective practice between various stakeholders when evaluating complex
situations. Though, there seem to be several aspects that need to be changed in order to
make the model practically applicable for design inquiries. The idea is to critically examine
the CSH-framework from a design perspective to identify strengths and weaknesses of
the current framework. The purpose of this study is to identify issues of the current CSHframework and to propose practical aspects to improve the same for civil engagement.
The overarching goal is to propose a new agenda that states a shift of current critical
systems thinking and practice to enable interaction between various sources with different
approaches and their proposals how to improve a situation in everyday work practices.
This paper is structured in the following way. First, the current CSH-framework is
presented from a design perspective with a focus on methodology and practice. Second,
an overview about other critiques carried out by previous research is provided.
Furthermore practical aspects derived from a case study are presented. To fulfill this
purpose of this study, strengths and weaknesses of the current framework have been
evaluated under practical matters in terms of what is currently possible through the
framework and what are the consequences of that for practical engagement. This has
been set into relation to other critiques and the practical aspects identified in the case
study. I then propose a new agenda to make a shift of perspective in design inquiries
explicit. Finally I conclude about the findings of this research and propose questions to
look into.

CSH framework
CSH, critical systems heuristics had been established in order to make systems thinking
practically applicable. W. Ulrich followed with this enterprise the footsteps of C.W.
Churchman to provide a framework for reflective practice based on practical philosophy
and systems thinking. The framework of CSH is meant to educate professionals and
citizens in problem solving for planning situations to acquire a critical competence that is
not depending on theoretical knowledge as a basis for cogent critical argumentation.
Practical reason had been, according to Ulrich, a fundamentally missing factor of the
systems approach and his main argument to develop the framework of CSH. The
originator of CSH builds on Kant (1788) that practical reason must be founded in a
critically reflected, normative interest, where criticism has a practical role that determines
norms, the way we should think and act. To be critical is then to become self-reflective
about prior judgments that are influencing current ones. Interest within a normative
context, related to by Ulrich, is where reason becomes practical, the cause is determining
the will and by that action. A practical reason to use the system is not presupposed within
the idea, as we cannot know the whole system.
Systems thinking is, according to P. Checkland (1997) “a set of elements joined together
that make a complex whole, the whole is seen as having properties, which make more
than the sum of the parts.”
Ulrich´s methodological goal of CSH with the boundary critique (2000) was to achieve
awareness of professionals involved in planning situations about the consequences of
their claims on affected citizens that are not involved into the planning process. Therefore,
Ulrich (2000, 2012) wanted to involve affected citizens into this process to increase their
critical competence in order to challenge rational claims of the decision-makers.
The primarily concern of Ulrich was to provide critical heuristic support with the framework
of CSH, which is presented in the next chapter.
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CSH methodology and practice
Ulrich´s idea with the methodology of boundary critique was to make the selectivity of
individual evaluations through boundary judgments transparent, and to provide a
systematic way in handling different assumptions regarding problematic situations. A
report with a theoretical content of professional findings about a problematic situation
provides the basis for an evaluation in a critical reflective debate among professionals and
citizens. When inquiring into a design situation, value assumptions play a key role in
contextual selectivity as they shape the perception of a situation. Therefore was Ulrich´s
intention with the method of boundary judgments to support the discovery and evaluation
of relevant problem aspects, assumptions and questions in a report about a problematic
situation. Problem aspects are selected proposals, claims or suggestions in a report
regarding various stakeholders. Ulrich´s attempt with CSH practice was to provide the
basis for problem solving of complex situations by making the meaningfulness and
justifiability of a claim transparent. Ulrich relates to the systemic concept of improvement,
that is to make the underlying principle, which is presupposed in the design transparent,
‘the measure of performance’. Proposals for improvement are depending on prior
judgments about a relevant ‘whole’ system. Improvement occurs only in respect to the
entire relevant system.
Boundary judgments are to surface underlying value assumptions to practical judgments
of claims in reports that are observations of fact and judgments of value, Ulrich (2000) see
fig.1. Empirical and normative evaluations of problem aspects that count as relevant by
the participants of the planning group, determine the meaning of the selected assumption
in the ‘real world’. What a problem aspect means, what concerns and consequences are
taken into consideration, defines the context referred to with the evaluation, the part of the
‘real world’ that is important.
The context referred to, by a person of a planning group determines the boundaries of the
reference system that is in everyday language a relevant context. The context intuitively
referred to defines the context to which a proposal relates and to which it is valid. The
‘individual’ meaning and validity of a selected problem aspect determines by that the
boundaries of the existing system. The empirical selectivity creates the basis to propose
ideas of how a situation ought to be that is according to Ulrich the normative selectivity in
the ‘real world’ for different stakeholders.

Figure 1: The ‘eternal triangle’ of boundary judgments
(Source: Ulrich 2000, p.252)
Ulrich´s aim was therefore with the methodology of boundary critique to clarify different
concerns regarding various stakeholders among the participants of a planning group,
when evaluating problem situations. This is done in practice with the help of 12 boundary
categories Ulrich (2000), see fig. 2 that represent sources of the system, related to those,
12 boundary questions Ulrich (1987), see fig. 3 are meant to understand the basis for
action of each of the stakeholders and to assign boundary judgments for critical reflection.
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Findings and proposals evaluated can be recorded systematically to each category, in a
table of content for boundary critique, the classification of 12 categories consist of a
division in an ‘is’ and ‘ought’ mode.

Figure 2: Table of boundary categories (Source: Ulrich, W. 1983, p.258;)

Figure 3: Checklist of boundary questions (Source: Ulrich, w. 1987, p.279f)
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Practice of boundary critique is then in a critical reflective debate to examining the
difference between what the boundaries of the existing system are and what they ought to
be. Boundary critique is done, by changing perspective between facts and values that are
evaluated conditions on basis of a report and what the participants think that ideally ought
to be involved in a proposal regarding each category. The difference examined is to make
the difference explicit that a proposal would make in practice in order to identify the
beneficial and affected of the systems design´s implications.
In CSH a critical reflective debate starts with a professional of a planning-group proposing
his boundary judgment of a proposal, identified in a report, to the planning group. The
validity of a particular evaluation, boundary judgment, is furthermore examined between
different concerns of professionals and citizens involved in a planning-group through an
argumentative process. The legitimacy of a particular claim, made with an ‘individual’
evaluation, is constituted by the planning-group under consideration of the consequences
for other citizens affected by the implication. The argumentative process about various
possible implications of the systems design takes place in a systemic triangulation through
the ‘eternal triangle’. This is done by taking one corner under consideration of the others
in their interrelation into consideration, and vice versa. This process can be actively
reconsidered according to CSH by extending the boundaries of the reference system by
assuming new facts that get involved. When reconsidering the boundaries, the
triangulated discussion aims to take consequences of their ideas on other people into
consideration.

CSH practical example and summary
Ulrich gives the following example to make the practical implication of the methodology
tangible. The case is given in ecosystem management to improve land use in an
underprivileged region. The plan is to change agricultural practices by introducing new
crops. The changes planned might bring some advantages for some while it imposes
disadvantages for others. People whose concerns are not addressed properly might want
to challenge the plan by pointing its normative selectivity out. Instead of arguing against
the plan like knowing better, they voice their concern by raising consequences that the
practical implication of the plan from their point of view would have for a specific group.
The inquirers concerns are regarding means and skills that the affected people do not
have.
Ulrich´s aim was to provide an approach that informs for creating the basis for rational
discussion under everyday conditions. However, there is the need seen by Ulrich himself
as well as other several systems thinkers and practitioners to develop the CSH-framework
further. Critiques of CSH carried out by previous research will be presented next.

Critiques of CSH
Still, Ulrich´s CSH framework provides the only systems methodology to support critical
reflection on boundary judgments, though several problematic aspects of the framework
have been lifted earlier.
Jackson (1985c) raised his critique on Ulrich´s framework in three main points.
Firstly, the scope of what Ulrich´s framework is able to address as it is neglecting
instrumental reason. Instrumental reason has an important role in the dependency of
rational social action on what is possible to do by efficient choice of means.
Secondly, the applicability of Ulrich´s CSH in terms of the possibility to critique and
reflect upon material conditions that give raise to ideas that built a social system design
and lead to the domination of certain ideas.
Thirdly, the depth of Ulrich´s framework to tackle structural aspects and
development of social system means in terms of the possibility to provide examination and
explanation of the nature of the material conditions.
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Ulrich´s framework becomes subject of a more detailed critique a decade later, as part of
a discussion around the development of knowledge-constitutive-interest theory (KCI),
Habermas (1972). Midgley (1996) reviews and critiques three commitments of CSH,
methodological pluralism, emancipation and critical awareness in ‘what is this thing called
CST’ with the attempt to clarify CSH´s role in Critical-Systems-Thinking (CST). He
challenges by this the main interest categories postulated by KCI. Midgley´s critique
regards the role of critical awareness to challenge current approaches of methodological
pluralism. He reviews and critiques first Flood and Jackson, (1991a) approach, to then
draw on earlier approaches of Churchman (1968a, b, 1971, 1979) and Ulrich (1983).
According to Midgley critical awareness is necessary to ‘liberate knowledge’ by alternative
views of the situation and to choose between them in practice, which is not translated into
methodology. Midgley critiques that CSH is not sufficient to enact critical awareness
because it does not provide a method for critiquing other methodologies in an application
for non-coercive situations.
Coercive situations become one of the issues between Jackson´s and Ulrich´s exchange
of viewpoints in 2003 about a relevant use of CSH. There are different definitions of
coercive situations among the authors, which also draw different consequences from that.
Midgley (1996) reviews Flood´s and Jackson´s proposition to use different methodological
approaches related to different interests through a complementary fashion in practice,
because different assumptions are made through different methodologies.
Their meta-methodology has KCI´s notion that work and interaction are fundamental to
the human condition that gives rise to our interests. Methodological pluralism,
complementarism, becomes the main issue in Jackson´s and Ulrich´s (2003a), (2003b),
(2003c) discussion. Ulrich emphasizes CSH´s adoption of Kantian deep complementarism
in terms of it´s critical relevance for critical inquiry and practice. Ulrich´s perspective is that
conceptions of complementarism rely on a positivistic concept of methodological choice,
which subordinates reflective practice to the choice of the intervention purpose.
Midgley (1996) constitutes that the principle of boundary critique is possible to translate
into methodology for a whole systems inquiry by applying the 12 boundary questions as
an integral part of the whole systems inquiry. That is according to him to operationalize
critical awareness by methodologically identifying what effects are referred to with
boundary judgments.
In another exchange of viewpoints between Midgley and Reynolds (2002a), (2002b),
(2002c), (2002d), points Reynolds good argumentation skills as a form of best practice
out. Reynolds demands to unveil incidences of coercion and better means to redress
affected by forces of coercion in order to enable a methodological pluralism for a total
systems intervention. Other critiques of CSH have been raised by Romm,(1995a) and
Ivanov, (1991) and lately Strijbos, (2010).
To summarize, the debate around CSH did not lead to identify sources of problems and to
provide practical tools for total systems intervention.
The main issue seems to provide a methodology as point of departure that enables
understanding between various stakeholders and their ideas for improvement in a
comprehensive situation. A crucial point is to identify sources of interests that rule
relationships between humans and technology that get embedded in object-properties
planned. Therefore, I want to present in the next chapter practical aspects that derived
from a case study.

Practical aspects of design inquiry
A multidisciplinary workshop between Design, Natural-Science and Industry, as part of a
wider development project, has been studied in action and evaluated within our Phdproject, Rothkegel D. (in review). The study evaluated the structuring of a design-situation
with 20 design-students involved in a mapping for improving traffic safety, set up in 13
categories. The problem that initiated this research was that solutions often do not solve
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problems. The aim of the study was to identify factors that influence the exploration and
evaluation of a design-situation in conceiving a solution.
The purpose of the author´s inquiry was to identify to what kinds of problems designstudents relate to while inquiring. In order to fulfill this purpose, information proposed on
intermediary objects by the participants has been synthesized and analyzed by the author
in several steps.
The case showed that the perspective taken by the participants determined unintentionally
conditions for each of them through their proposed relationship of humans and
technology. The objective undertaken by the design-students was to control their context
for having the value of power over a situation. Each of their evaluations was driven
through the belief in technical systems by a mechanistic functionalistic approach. The
study identified intertwined norms that made the two-step reflective process Schön (1987)
ineffective and led to choose similar means. The difficulty was for each of the participants
to get out of their own context and to create through their performance the basis to
perceive other than own needs in the situation explored and evaluated.
The participants´ practice did not allow conveying their proposal´s meaning coherently
among them in a comprehensive situation during the inquiry. The function of the proposed
for humans was not possible to test in it´s practical implication, the purpose of the
proposed remained unclear. The participants could therefore not understand each of their
needs seen in the situation to formulate and evaluate related problems at the same time.
The practice did not give a reason to interact between various stakeholders to clarify
issues that caused different interests and conditioned the holistic situation. Instead the
participants referred with the same approach to prior judgments without questioning their
meaning relating to available information accordingly to their beliefs.
The main issue was that the conditions for the participants decision-making where not
made transparent for evaluation among them - that was their reasoning to make claims, to
create the basis for common understanding about the idea of the theme.
Issues within the proposed relationship between humans and technology where not
tangible to emancipate from the current governance conditions.
It was therefore not possible for the participants to get to know new facts that would have
involved learning related to a different kind of knowledge than already related.
The practical implications of the claims made were shown to affect each of the designer´s
own conditions with an effect on a systems level. The source of the problem remained
undiscovered that was the participants´ own perspective, which put each of them into the
role of an object ruled by technology.
Next I would like to highlight issues I identified within the current CSH-framework under
consideration of other critiques carried out and the practical aspects derived from the case
study presented. I also want to propose practical aspects to improve the current CSHframework.

Current CSH issues & proposals for improvement
Ulrich´s CSH is a framework for inquiring into design situations where there is consensus
about what the problematic situation is. But it is not sufficient enough to take new
perspectives about a problem into consideration and to identify other problems than
already known when inquiring into a situation. New perspectives are alternative ways of
approaching different kinds of needs.
I have been structuring this section in the following manner. I will first summarize strength
and weakness of the current framework. Then I will discuss 3 important aspects that are:
• A comprehensive situation
• Redefining the purpose of the systems design
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•

Justify practice!

!

To each of those aspects I will present what is possible to do with the current CSHframework then issues and consequences deriving from that are presented. Furthermore I
will propose practical aspects that should enable to do what is not possible to do with the
current framework.
The strength of Ulrich´s framework is the methodology to frame the context of problem
aspects within the theoretical content of reported complex situations and to evaluate that
content regarding various stakeholders between an empirical and normative mode
systematically.
The weakness of Ulrich´s CSH-methodology is that it is not possible to overcome
individual boundaries, a coercive situation, and relate to other contexts to refer to
knowledge that has not been available, in order to do what is currently not possible to do.

A comprehensive situation
Possible with current CSH:
• To frame a context through problem aspects, which are effects of a systems
design, with the interest in practical judgments of proposals in a report. Theoretical
facts and existing values are the basis to make suggestions of how to solve the
situation for others by referring to a context in the ‘real world’.
Issue in current CSH:
• The practice does not create a comprehensive picture of a situation from different
perspectives to understand why people are relating to different kinds of problems
and what has caused their behavior.
• The methodology does therefore not enable to understand the purpose of actual
practice that is the practical reason why someone is doing what he is doing within
the whole situation.
Practical aspects I propose:
• Heuristics: is first to inform about an ‘individual’ perspective of a situation for
creating a comprehensive situation between different perspectives of various
stakeholders. This is done, by visualizing ‘individual’ perspectives in relation to the
need seen related to a category in order to identify what proposals mean regarding
the interest. Heuristics is then to be able to get aware of different interests at the
same time and to discover issues that caused human-machine relations within the
same category and between them.
• Reflective: is to reflect upon the own reasoning regarding various sources in
relation to other interests within a comprehensive situation, that is the belief of how
to solve a situation. This is to identify the purpose of the interest related to through
the ‘individual’ methodology applied in order to identify the source of the problem
aspects referred to. The reflective-practice is to change perspective from the need
seen through an ‘individual’ perspective to what is needed within the
comprehensive situation created.
• Critical: is to propose alternative ideas to the existing idea of a theme through
identifying and evaluating roles and rules created by the methodology applied.
This is to redefine the purpose of actual practice and by that to redefine future
agent–client relations.

Redefining the purpose of the systems design
Possible with current CSH:
• A critical evaluation is done, by changing perspective between theoretical facts
together with current value-propositions and normative constitutions, regarding
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different stakeholders through debate; this is to identify the difference a proposal
would make for each of the stakeholders in practice.
• The debate conducted among the participants regards concerns about the
consequences of the systems design on affected citizens. Concerns regard means
and skills, which people do not have currently and are therefore not able to handle
the implications of the design.
Issue in current CSH:
• It is not possible to simultaneously understand different interests and various
methodologies deriving from those, within a comprehensive situation at the same
time.
• It is not possible to identify different needs in the contexts applied through the
practical implications of the methodologies and furthermore not possible to know
which conditions to create that enable common learning and new value.
• Therefore determines and maintains the current framework the context for which
actions are valid, that is to predetermine goals and does not allow to selfdetermine means to engage.
Practical aspects I propose:
• Boundary judgments: are to identify common needs within the comprehensive
situation through issues between different interests, which are power-relations of
the proposals practical implications. That is to identify conflicts between different
interests referred to, see fig.4.

Figure 4: Proposal for changes in boundary judgments
•

•

•

Boundary critique: is to identify from the context referred to, the context that is
valid in order to learn what is not possible to do so far. This is to enable a transition
of current knowledge, to the knowledge to be acquired in order to liberate an
individual coercive situation. This interaction changes roles and rules of the
proposed organization and redefines the purpose of the inquiry, see fig. 5, new
boundary categories
Validity: interactions between different contexts enables to evaluate the
requirements for a new ideal situation that combines different kind of objectives
that are interrelated and allows choosing means for learning throughout the whole
system.
Legitimate: is to achieve the common need practically without disconnecting
interactions between different contexts intentionally.
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Figure 5: Table of new boundary categories
•

•

Improvement: is to create transparency about the intended situation in relation to
what works practically out in a holistic perspective by redefining the purpose of the
intervention, which changes the measure of performance while inquiring.
Discontinuous: approach is needed in order to correct unintended effects of an
inquiry instead of enhancing them.

Justifying practice
Possible to do with current CSH:
• In current CSH methodology new facts are taken into consideration by choosing
an ideal context of validity for a proposal by the same means, derived from the
same interest of practical judgments.
• Proposals are made independently from current individual needs without knowing
if the solution can be of any practical use for the actual ‘individual’ situation.
Issue in current CSH:
• Conflicts cannot be resolved between different interests at the same time within
the same situation the methodologies deriving apply to different contexts where
value gets applied particularly without interactions within the comprehensive
situation. No emancipation from current power-relations gets achieved for future
practices.
• A logical derivation of the proposal´s validity for an intended whole situation is not
possible, it is therefore not possible to plan.
Practical aspects I propose:
• To identify interrelations between the methodologies deriving from different
interests in order to identify connections between different needs in different
contexts, that is a common need of the whole situation. This is to justify current
work practice through logical connections between interactions for a common
interest.
• A debate on the basis of visualizations of human-machine relations planned,
which is a reflective-practice on the basis of tangible object-properties and their
effects that are created during an inquiry.
• A coherent argumentation about issues between different contexts applied through
the practical implication of the proposals, to relate interactions among various
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stakeholders to each other for making connections between different approaches
and contexts referred to.
A shift of perspective from observing to identifying responsibilities among sources
and different interests by asking active boundary questions between them; the
purpose is to agree upon trade off´s between different interests and to define
actions for a common need see, fig. 6 on example of four boundary categories.
To identify approaches and responsibilities, which are not involved into the inquiry.

Figure 6: Identifying responsibilities between boundary categories
Next I want to propose a new agenda for design inquiries on the basis of issues and
proposals evolved through the critical examination of the current CSH-framework.
This is to make the shift of perspective for design inquiries explicit.

A new agenda for design inquiries
There is an enormous gap between the emancipatory, informing and ethically correct
attempt of the current CSH-framework for problem-solving and the everyday practice of
design inquiries. As pointed out by Churchman, C. W. (1979), “Be your enemy. If you are
your enemy, you can begin to learn what you your self are like”; that is in many ways more
challenging than being concerned about others in a specific matter.
We need to rethink the role of the system in enabling interactions between various
sources and different approaches in everyday work practices of people regarding their
ideas to improve a situation. The challenge is to provide a methodology that gives
cornerstones to relate to in order to express and connect ‘individual’ needs, claims and
proposals to a comprehensive situation.
An objective visualization containing subjective perspectives of power-relations is
necessary as a basis to identify people´s reasoning in order to make the underlying
principle of the design situation tangible and possible to change intentionally.
The reason to propose a radical change in civil practices is an identified interrelation of
’value-rational’ and ‘purposive-rational’ reasoning in peoples´ behavior that doesn´t serve
common purposes to solve ‘true’ societal problems. Our proposals are meant to enable
and dedicate interactions for correcting unintended effects of actions planned in the same
role as designer and citizen. The intended interaction model is meant to enable a
transition from current individual contexts to an improved common situation by proposing
a model that is based on self-responsibility and directed towards interactions with the
environment outside the existing system related to.
To this end, I propose such an alternative agenda, which focuses on the design of an
information system for engaging citizens to contribute with their perspectives, needs and
ideas about particular situations. The information system aimed for connects particular
perspectives to provide a broader basis of information and argumentation. It argues for a
significant shift from decision-making for people to proactive people; where informationdesign enables understanding among people regarding coherence of own perspectives
and claims to identify own responsibilities. The information system is meant to enable
people taking action together with partners that identify similar issues, reasons, in the ´big
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picture’ provided through a diversity of approaches for solving problems. Instead of
presupposing objectives and ways how to achieve them it provides possibilities to convey
and get to know ‘individual’ points of views; different objectives can be identified and
combined to achieve coherent ways of composing particular solutions for dedicated
purposes. Furthermore it argues that people rather than machines and systems take
action, compose and be creative, ultimately in control of their interactions with the world,
in novel and effective ways.
Practical reason and by that the practicability of systems thinking will be underpinned by
combining past, and future activities in actual practices. That extends what people
currently do and with whom and how they interact through space and time in actual and
particular interconnected situations. Ultimately, research and development should be
driven by relations between parts rather than the parts them self.

Conclusion
Design methodologies need to provide tools that allow Designers to overcome each of
their boundaries through their practice in order to see other needs than their own. That is
to overcome a coercive situation and to liberate knowledge. Therefore I propose a shift
from finding solutions for needs of others to change perspective to what each of us can do
in own responsibility and wants to learn in order to improve a situation holistic.
In pursuit of this idea it is necessary to be clear about the following questions:
• What is individual - common?
• What is private - public?
• What is the ’real world’?
• What is the purpose of designing?
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Abstract
The contribution of design is regarded as one of the most crucial factors in business.
However, there remains ambiguity about how design affects the building of customer
satisfaction and loyalty. Furthermore, in terms of any business situation, the output of design
efforts and investment should arguably be greater than management expect in order to be
recognised as a worthy investment. This paper presents a novel combined conceptual
framework of the design audit and value typology. By employing design embedded business
theories, design value can be both assessed. Taking Freeman’s stakeholder theory and
conflating this with Holbrook’s typology of value, a novel and more inclusive theory emerges
upon which to clearly identify the scope of perspectives of value across all stakeholders
within a business. Empirical findings through customer survey verify the suitability of the
proposed measuring matrix used in this study. Furthermore, this empirical finding from
customers can be the corner stone of determining the effectiveness of design in the food and
beverage service industry by embedding design perceptions in a business theory of practice.

Key words
Design effectiveness; Design value; Design audit; Service-profit chain; Value typology

Introduction
“Goods and services are no longer enough”, as Pine and Gilmore (1999) state, the leverage
of experience in business has emerged. Positively recognised experience arguably triggers
repeat consumption of goods or services within the same brand. As the emergence of postFordism business models, mass customisation, by emphasising the customer-company
relationship which stems from customers’ hedonic experiences, had became a major stream
of marketing research (Addis and Holbrook, 2001). In addition, customers are willing to
share their experience with others in various ways. Information technology, which has
developed dramatically in the last few years, boosts the impact of this sharing of experience
significantly through social media. The experience of one person may not be confined to one
person or small groups; it proliferates to other people or groups with preconceived value.
Among the significant influencers of perceiving value, the recognition of design is regarded
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as the most significant impact upon the customers’ perception of a given brand (Baker et al.
1994; Smith and Colgate 2007). However, due to the ambiguity of assessing, the
contribution of design cannot stand alone. It is critical to dissociate the design contribution
from the overall marketing outcomes in order to identify the effectiveness of investing design,
therefore, a business can analyse the outcome of design clearly and encourages its
continuous design efforts.

Conceptual Framework
In order to investigate whether design efforts can contribute to a successful business, it is
necessary to contemplate two key definitions of its value creation network; what makes a
brand preferable and who create the value for the scope of stakeholders? When value is
considered in a business context, it is often regarded as a customer surplus (Bowman and
Ambrosini, 2000) and superior customer value has become a key competitive advantage for
business (Ravald and Grönroos, 1996). By defining the customer as a decision maker who is
keen to maximise the economic effort invested, Holbrook (2006, p.715) proposes that
customer value is an “interactive relativistic preference experience”. In addition, the created
value is described as the subtraction of opportunity cost from customer’s willingness to pay
(Brandenburger and Stuart, 1996). Payne and Holt (2001, p.159) classify the value from
customer perspective into three categories; “creating and delivering customer value”,
“customer-perceived value”, and “value of the customer”. Thus, it is reasonable to divide the
value related activity of a company into creating, delivering, and perceiving.
When a business is addressing customer perception value, the business needs to consider
whether the customer perception value will claim future consumption. Future consumption
can be derived from potential or existing customers. Penetrating and developing a new
market through a potential customer may increase total volume of sales while it may not be
beneficial, considering mostly saturated market condition and additional marketing cost. As a
result, customer retention has obtained leverage and a significant role in value creation
(Payne and Frow, 2005). In other words, appropriately created values are the impetus to
recall valuable experience (customers’ additional needs) which facilitates a business’
sustainability. Hence, it is important to know how customers perceive value and how a
company transfers value to company’s profitable activities. To associate perceived value
activity with created values activity, it is also necessary to investigate the mediator (need)
which is triggered by perceived value and triggers created values. Thus, a value chain for
sustainable business is suggested to include emergence or reconstitution of needs, created
values, delivered value, and perceived value.
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Stakeholders
Freeman (1984) introduces the original broad groups within stakeholder theory; shareowners,
employees, customers, suppliers, lenders and society, with the definition of stakeholder as
groups of economic units who critically support an organisation’s survival. Defining
stakeholders who are involved in a business, in terms of their influences, is an ongoing
debate. Two main streams of determining stakeholders are “Value maximisation” and
“Stakeholder theory”. The former argues that aiming one specific stakeholder’s profit could
achieve the maximised outcome of a business. By considering the cost of maintaining
market share, Jensen (2001) argues, from value maximisation viewpoint, that there is an
optimum point where a business can be most profitable and it can be achieved by focusing
one stakeholder value. However, Jensen (2001) also emphasises that missing one of the
key stakeholder’s benefits by unfair distribution of benefits could lead to an unsuccessful
business in the long term. In terms of the sustainable growth and profitability, a business
needs to consider the contemporary and protean environment. In order to be an agile
business in this situation, the strategy should be flexible as it is argued in the Stakeholder
theory. In addition, Freeman (2003) also emphasises his arguments by proposing that the
application of stakeholder theory can be flexible, considering the characteristics of industries.
The conceptual framework which is introduced later in this research considers every
possible stakeholder and clusters them as groups of customer, employee, investor, and
others.
Although the framework is being considered to be adopted practically, having flexibility in
classifying stakeholders is critical as argued by Freeman (2003), some may argue that
blurring the other stakeholders group could make it ambiguous and hard to apply practically.
However, in order to explain today’s large range of industry sectors and different
characteristics of individual firms even in the same sector, a flexibly transforming framework
can be used to explain and analyse better. Other stakeholder groups may share
constituencies with environmental factors. Once a constituency is considered as a minor
stakeholder, it could be involved in environmental factors, which may affect the cycle of a
value chain, but not prominently other in other stakeholder groups. In addition, each
stakeholder group should be considered as an integrated group of individuals, not one
constituency with the same interests (Sundaram and Inkpen, 2004). Even though one
individual joins one of the primary stakeholder groups, expected value and standard from the
organisation are likely to vary. Regev et al. (2006, p.90) define flexibility in business as “the
ability to yield to change without disappearing, losing identity”. In other words, the flexibility
of one group which has its various range of constituencies in contemporary business
circumstance could allow the framework to encompass different cases in a specific group,
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e.g. social responsibility of a large firm in the same industry could be considered more
significantly than one of a small firm, in terms of its more crucial economical and
environmental influence in the society. Hence, local society and government could be taken
into account more seriously in larger firms. In short, in the sense that the contemporary
business situation is unpredictable and transforms rapidly, it is critical to consider Freeman’s
stakeholder theory prior to building the conceptual framework for establishing flexibility in
response to the dynamic character of a competitive market place.
However, at this stage of research, confirming the conceptual framework and suggested
measuring method from the customer perception is crucial. First, the designed questions are
based on the SERVQUAL (Zeithaml et al., 1990) which is designed for measuring customer
perception on service quality. Secondly, although other stakeholder groups can impact on a
business critically, the customer is still the most significantly influencing group (Woodruff,
1997; Holbrook, 1999; Ulaga and Chacour, 2001; Verhoef and Lemon, 2013). Hence,
investigating the proposed measuring method later in this study and conceptual framework
from the customer perception can underpin the expandability of current findings to other
stakeholder groups.

Conceptual framework of value network in a sustainable business
The framework for value network in a sustainable business is proposed as presented below
(Figure 1). The framework divides the process into four major steps; emergence of Needs,
Created values, Delivered value, and Perceived value and its surroundings (Environmental
Factors). Need is the antecedent of this framework, derived from customers, employees,
investors, and other stakeholders.

Figure 1 Conceptual framework of value network in a sustainable business
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In order to have the continuous loop (in other words, sustaining a business), each step
should occur by following previous steps. However, there are two relationships between
emergence of Needs and Created value; Delivered value and Perceived value, where the
sequential order may not be applied.
First of all, information
nformation technology development facilitated the leverage of customer influence
in product or service development, which substantiated the
th e emergence of customer
customercompany’s co-creating
creating experience era (Prahalad and Ramaswamy,
Ramaswamy 2004). Verganti (2003
(2003,
p.38) classified these interactions between needs and drivers into three models of innovation
(figure 2).
). Verganti defines innovation as “the result
result of generation and integration of
knowledge”. The purpose of innovation in a company will likely be to deliver products or
services that positively influence the customer for their profit. Hence, Verganti’s description
for innovation could be interpreted to the value created by a firm. In short, the first two steps,
customer needs and created values, are closely correlated so that determining the
sequential priority of them might be meaningless. Verganti (2003) instantiated the
Metamorfosi lamp by Artemide to explain that customer needs can be created by the
“languages” which designers have chosen to create value. In addition, by defining designers
as sociologists, Borja de Mozota (2002) insists that aesthetically created product sociologic
value is not derived
ived from either the customer or the producer domain, it is co
co-created values
from interactions between consumers and the corporation. In short, there is a
complementary relationship between the emergence of customer needs and created values.

Figure 2 Knowledge drivers in different modes of innovation (Verganti 2003, p.38)

Secondly, there
here are two different viewpoints about explaining perceived value; one
emphasises the fact that customers or stakeholders can only perceive the value that they
receive and the other highlights the preference of specific customers and resources that
produce
e the offering (Bowman and Ambrosini,
Ambrosini 2000). In the former context, the relationship
between delivering and perceiving is irreversible since customer perception cannot influence
inversely. However, increasing and emphasising corporate social responsibility and
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sustainable growth induces the concept of responsible consumption, e.g. Fairtrade. Málovics
et al. (2008) emphasise careful actions and responsibilities in the business sector among
those related to ecological environmental worries. In other words, customers are more
concerned about how the goods or services which they purchase are produced responsibly
than at any other time. From the customer perspective in a value chain, how they perceive
the goods or services provided, as a member of society, could affect their choice. Hence, the
perceived value and the delivered value of stakeholders can be mutually related.
Once a cycle of the value created network is completed, it should generate satisfaction
through valuable experiences from products or services offered. Satisfaction is the driving
force of needs, which keeps the value chain circulating. Ranaweera and Prabhu (2003)
prove that satisfaction is the more significant factor than trust to retain customers. The link,
emergence of additional needs to make first value chain cycle loop again, may be described
as figure 3. In order to encompass all stakeholder groups’ cases (customer, employee,
investor, and other stakeholders), the third step of the process is described as Stakeholder
Retention. In doing so, it is more relevant to explain how other stakeholders’ needs can be
sought in a value chain, e.g. considering shareholders’ top priority of investment in a large
firm is their dividends paid, if they are well paid, their satisfaction could possibly effect more
investment in the firm or at least potential investment in the future.

Figure 3 Creating Needs from positive experience

In addition to the four steps in the framework, environmental factors which surround the four
step procedure play a significant role. Environmental factors may include rivalry (both
domestic and international), geographic concentration, and government policy. All these
factors could be included in the other stakeholders group accordingly.

Value theory
From the customers’ perception, value is defined as the outcome of evaluation (Holbrook,
1999) or trade-offs (Zeithaml, 1988) calculated by the customers. The key to the sustainable
business framework suggested above (figure 1) is to create value continuously. Positively
exceeded value enriches the business environments within a society, stimulating the
expectation of another transaction (Holbrook, 1999).
In order to create the value for customers, a business should have competitive advantages
over other alternative choices. Porter (1990) states that the sustainable competitive
advantage is derived from differentiated sources and continuous improvement. By
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emphasising sustainability, Porter also argues that basis of advantage must be broader and
cumulated. Hence, long term relationship with customers (in other words, customer retention
as this study addresses previously) is critical to be successful.
In the long term customer relationship context, three major elements; value creation,
customer satisfaction, and customer loyalty, are proposed by Heskett et al. (1994) as figure
4. This chain is facilitated the embedment of design perspective which will be addressed
later in this study. Three main advantages of maintaining long term customer relationship
were introduced in business to business context research (Flint et al., 1997) as follows;
utilising shared resources, obtaining useful information in advance, and minimising market
penetration cost for new customers. Despite the fact that researchers indicate that, in
business to business contexts, reducing financial risk for new market is relevant to business
to customer situation, especially in saturated market condition.

Figure 4 Service-profit chain (Heskett et al. 1994)

Once stakeholders’ efforts for creating and enhancing value reach its end-cycle, profit &
growth, the network should encourage stakeholders to reengage with the same
network/brand. In order to generate next needs of customer, a company should attract new
customers or existing customers. By considering relatively higher cost and potential risks of
failing to obtain new customers’ attention, retaining customers is regarded as more efficient
way to maintain a business (Flint et al., 1997; Kumar et al., 2011; Ranaweera and Prabhu,
2003; Reichheld and Sasser, 1990; Zeithaml et al., 1996). Furthermore, continuous
customer needs are the impetus of the framework proposed above. Reichheld and Sasser
(1990) demonstrate the importance of customer retention by emphasising their findings that
reducing 5% of customer defection rate can impact on the sales profit from 25% to 85%. In
short, the sustainability of creating value can be linked to a business’ profitability, which
stems from customers’ multiple purchases.
This raises the question: What triggers these customers to stay? Holbrook (1999) classifies
the triggers (in other words, value) into eight different dimensions, considering three major
conditions (Intrinsic – Extrinsic, Self oriented – Other oriented, and Active – Reactive) as
shown in figure 5. below.
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Figure 5 Typology of Consumer value (Holbrook 1999, p. 12)

Despite its complex and ambiguous concept, Holbrook’s typology of consumer value is
regarded as a sophisticated typology which explicates modern consumer behaviour (Addis
and Holbrook, 2001; Sánchez-Fernández and Iniesta-Bonillo, 2007). In Holbrook’s detail
explanation, extrinsic and intrinsic dimensions divide whether the consumption is the
ultimate goal of customer. Self and other oriented value are classified based on the fact that
the consumption is for themselves or considering reactions of other people. If customers
manipulate products or services either physically or mentally (e.g. driving a rented car physically; solving puzzles – mentally), the value belongs to the active dimension. On the
other hand, if customers are manipulated by products or services (e.g. having their feelings
touched while watching a movie), the value belongs to the reactive dimension.

Design audit
The audit provides the objective information about current operation to its management.
Since design becomes a major strategy of a company’s operation, managements becomes
interested in whether its design strategies operate effectively and accord with corporate
missions. However, like other audits, it is difficult to define clear boundaries of design audit
elements and principles (Cooper and Press, 1995). Although specific measures of design
audit are rarely mentioned, Cooper and Press (1995) argue that there are three levels to be
considered; the corporate philosophy and strategy, how the company operates, and how
design function communicates. This broad view is extended to explain the hierarchy of
design audit. Cooper and Press argue that there are four hierarchies of design audit;
“Physical manifestations of design, Design management, Corporate culture, and
Environmental factors” (Cooper and Press 1995, p.214). By employing this view, design
activities within a corporate can be clearly classified, thus, the design audit for functions
within the company can be addressed. However, since the co-created value considers
multiple stakeholders who are involved in the value creating network, it is necessary to
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investigate beyond the corporate viewpoints in order to encompass the value of other
stakeholders for the expandability of framework such as customers and suppliers.
Despite its restrictions, what Cooper and Press (1995) argue can be construed as building
the value of employees as well. Leadership, competencies, management, and people are
positively related to the loyalty of employees, which may stem from greater employees’ value
and satisfaction on their work situation (Martensen and Grønholdt, 2001). These principles
are already embedded in the hierarchy of design audit as shown in figure 6. Hence, the
hierarchy of design audit will be significantly concerned in the classification. Therefore, in
this section, the conceptual framework of value network in a sustainable business (figure 1)
will be reinterpreted for understanding the relationship between stakeholders at the cocreation of design value phase; and design audit elements and principles are disassembled
and classified into clustered value typology.

Figure 6 The levels an organisational design audit might address (Cooper and Press 1995, p. 214)

Design for value typology
There have been many efforts to evaluate a company’s design activities. From building a
company’s visual identity to a communication tool with customers or the necessity of
corporate marketing strategy, design has broadened its contribution to corporate
management (Van Riel and Balmer, 1997). The concept of design audit for its effectiveness
has been recognised as a key activity of a company’s development (Oakley in Oakley et al.,
1990; Kotler and Rath, 1984; Cooper and Press, 1995). Nevertheless, it is difficult to define
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the criteria for assessment and boundaries of design audit. In addition, auditing design is
rarely mentioned nor investigated in depth (Cooper and Press, 1995). For these reasons,
design traditionally tends to be investigated and applied separately so that it often cannot be
harmonised with the original goal practically or academically (Lockwood in Cooper et al.,
2011). Hence, the attempt to embed design perspectives or theories into the business field is
worth for being investigated.
However, there are some challenges for combining two concepts (value theory and design
audit). First, the concept of evaluation mainly focuses on business performance (whether the
result influences to a company’s tangible or intangible achievement). Determining its value
might be ambiguous. Furthermore, evaluating the value driven by design activities could
make it even more complex. Second, due to the fact that design has strong associations with
aesthetic, many aspects of design’s value can converge on one dimension of value theory
(e.g. aesthetic dimension in Holbrook’s value typology). Third, what kind of methodology can
demonstrate best for the result from two ambiguous concepts?
The aforementioned conceptual framework can be grouped into two (provider and receiver),
considering their main agents. According to the conceptual framework, two groups influence
each other as shown in figure 7. It can be interpreted that when one stakeholder group is
being considered as receiver, the rest of stakeholder groups can be the provider of the
sustainable value creating network. For example, if a customer who is buying a cup of coffee
from a local independent shop is reckoned with the receiver of sustainable value creating
network, the barista (employee), the owner (investor who decides to invest design elements
for the shop), and the local community surrounding the shop (other stakeholder) can affect
the value for the receiver (customer). Therefore, it can be posited that overall value created
within the network is the output of interrelated value co-creating efforts.

Figure 7 Grouping the conceptual framework
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The service-profit chain (Heskett et al., 1994) is employed for verifying whether design
perception from embedded measurement by the customer (through measurement of brand
loyalty for example) can follow the same process as proposed in figure 8. Heskett et al.
(1994) argue that there are two different strands of satisfaction in the entire service-profit
chain; employees and customers. The customer becomes the receiver in the service-profit
chain. Satisfaction and loyalty from the employee perspectives can create higher customer
value and the employee can arguably be the provider as expressed in figure 7. This
underpins the current argument that there is a mutual relationship between provider
(employees) and receiver (customers), thus, it can be proposed that value within a
sustainable business is co-created, not exclusively provided by a company. Therefore, the
co-created design value which can contribute to the satisfaction of design elements and
disciplines now need to be tested.

Figure 8 The links in the Service-profit chain

The interactions in figure 9 between stakeholders under co-created design value stage are
derived from the provider and receiver concept in figure 7 in the sense that if one
stakeholder becomes the receiver, the other three groups cooperate as the provider and
interact with the receiver.
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Figure 9 Adopting the service-profit
profit chain into the conceptual framework

Clustering audit elements and principles
principle

Figure 10 Clustered Holbrook's typology of customer value

Despite Holbrook’s typology of
o customer value including various aspects of value, some
researchers
rchers argue that there remains ambiguity between active and reactive value in
Holbrook’s typology of value (Leclerc and Schmitt in Holbrook,
Holbrook 1999, pp. 29
29-42; Solomon in
Holbrook, 1999, pp. 62-84;
84; Richins in Holbrook,
Holbrook 1999, pp. 85-104).
104). In order to dissipate the
ambiguity between active and reactive value concept, it is proposed that they are combined
as one
ne dimension and named as shown in figure 10. Each dimension represents the role of
value as tool, goal, rank,, and help.
In order to fully interrogate the scope of the value typology a questionnaire needed to be
developed. SERVQUAL (Zeithaml et al.,
al , 1990) was used as a basis for the questionnaire as
a number of these questions would probe the customer perspective of how design impacts
upon the service provision. Additional questions were added to this edited list of questions in
order to more fully address all aspects of the value typology. Thereafter, a questionnaire was
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designed by considering the four dimensions (design’s value as tool, goal, rank, and help)
and three phases (creating value, satisfaction, and loyalty). By doing so, how customers
perceive offerings according to four dimensions along with the level of their attachment can
be revealed.

Research methodology
In this study, the service industry is selected for testing the suggested framework by
following reasons. First of all, due to the fact that service pertains in every industry (Daniels,
2012), researching service elements in each industry is valuable. Secondly, despite its
importance, the service industry is still struggling with the lack of theoretical and practical
research. Beyers (2012) argues that the need of the service industry research increases
both macro and micro level, emphasising the critical role of service industry for employment.
By comparing other industry sectors, the service industry is recognised as a continuously
growing sector. However, Daniels (2012) insists that the growth of service industry is now
vulnerable. It is also argued that sustainable growth of service industry is now critically
dependent upon efficient management and system (Daniels, 2012). Lastly, the flexibility of
the service industry is construed as an essential. Due to the demand fluctuation and the
application of new service in order to keep up with the contemporary trend (Sheu et al.,
2003), service companies are forced to adopt new practical and theoretical methods.
Therefore, the service industry is suitable for testing the framework which tries to explain
radically changing environment.
The most critical task for this study is to build a tool with relevant questions to measure and
reflect the design value of each stakeholder. Questions will employ a seven-scale likert
along with the SERVQUAL measurement (Zeithaml et al., 1990). The key design audit
elements and disciplines will be transformed into the seven-scale likert in order to be
projected to same scale. The example of plotted result is as shown in figure 11. Once
questionnaires are designed, quantitative data collection will be performed to validate the
equation below.
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Figure 11. Example of plotted value

Due to the fact that four dimensions of the Holbrook’s typology of value are cumulated for
the co-created value independently, this research posits that there is no negative correlation
between dimensions. Therefore, the design value for customers as the tool, rank, goal, and
help can be expressed and the extent of each café can represent the cumulated sum of
generated customer design value from each brand. In order to determine the extent that
each of these dimensions (tool, rank, goal and help) is “valued” by the customer, the above
equation has been devised.
The results of the survey are categorised into two in order to identify any cultural differences
of design impact within the targeted countries. By introducing the glocalization concept,
Robertson argues that the influence of local culture in a business should not be
underestimated (Robertson in Featherstone et al., 1995). In other words, it is crucial to
investigate any differences between the two different cultural groups used for the study prior
to making a generalised claim. Hence, at the current stage of this research, it is critical to
parallelise the results and analyse these as two discrete cases.
A simple random survey was performed in this research for confirming two prerequisites; the
independence of the value dimensions and the applicability of design for the service-profit
chain. A customer survey was undertaken with participants from United Kingdom and South
Korea through an internet-based survey. Targeted companies are selected by their size and
sales. In order to increase the relevance of customer experience, more recent and frequent
experiences were determined to be more relevant for the study. By selecting from top coffee
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chains (Mintel report 2012 for the UK and Trend monitor report 2011 for South Korea), this
study aims to obtain the most relevant and recent data from customers. Employing the alpha
level as 0.05, seven-point likert scale, and an acceptable margin of error as 0.03, the sample
size (118 responses) is chosen by the calculation of the simple random questions for
continuous data (Bartlett et al., 2001, p.46). The questionnaire is distributed to 152
participants and its full response rate is 78.9 per cent. 120 responses were returned and
subsequently analysed (36 responses from the United Kingdom and 84 responses from
South Korea).
Firstly, the independence of the value dimensions should be clarified. Since the co-created
design value is measured by its plotted area, if each dimension (design as a Tool, a Goal, a
Rank, and a Help) is correlated, the equation of the co-created design value is dependent
upon each other and, therefore, becomes invalid.

Figure 12 R squared value of multiple regression result for each dimension (Korean coffee shops)

Figure 13 R squared value of multiple regression result for each dimension (UK coffee shops)

Figure 12 and 13 show the outcome of the multiple regression results by setting input Y as
one of the dimension and input X as other three. The aim of this multiple regression is to
investigate if dimensions are correlated and impact upon each other. The low R squared
values represent the less possibility of their correlation. Although there are few noticeable
results in the design loyalty, the overall result suggests that it can be difficult to explain the
correlation between dimensions. Therefore, the aforementioned equation of dimensions can
be relevant to calculate the sum of design value for each phase (co-created design value,
design satisfaction, and design loyalty).
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Secondly, it is necessary to confirm if the design perception of customers also follows the
service-profit chain (Heskett et al., 1994). If the co-created design value, design satisfaction,
and design loyalty correspond to what the service-profit chain confirms, it could be argued
that the design efforts and results contribute to profit and growth. Therefore, it becomes
possible to investigate the effectiveness of design in the food and beverage service industry.
It is empirically proven that end-user loyalty, which could lead to repurchase by customers, is
derived from overall satisfaction more significantly than customer value (Spiteri and Dion,
2004). It is clearly indicated in their research that overall satisfaction drives customer loyalty,
focusing on the degree of impact upon loyalty without judging the order between customer
value and satisfaction. This result underpins that co-created value cannot directly affect
stakeholder loyalty. Instead, it could be argued that it is necessary to have a mediating
phase, the design satisfaction of stakeholders.
Therefore, the relationship between phases favours the simple correlation coefficient method.
Since this research accepts the service-profit chain (Heskett et al., 1994), the relationship
between phases needs to be investigated separately as mentioned previously. From the
simple correlation coefficient analysis, the important hypothesis can be confirmed; whether
each phase has positive or negative relationship.

Figure 14 Single regression result of design impact upon each phase

Figure 14 shows the single regression result of the survey. Likewise what Heskett et al.
(1994) suggest, the design perception of customers for each phase is significantly related.

Conclusion & Discussion
This study attempts to suggest a theoretical framework and a model which can synthesise
the design perception of customer to business models and theories. From the result of this
study, it is found that there are intervening roles of design for building higher customer
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satisfaction and loyalty and how they can be visualised. By understanding prerequisites of
the profit and growth for a business in the design perspectives, the effectiveness of design
can be more clearly discussed.
For future studies, there are some points of possible improvements for this study. First, it is
necessary to define the notion of the profit and growth in order to determine the
effectiveness. Secondly, since this study includes only the customer perception,
investigating the perspectives from other stakeholders in the value creating network is
necessary to more fully understand the framework applied for this study. Lastly, due to the
fact that this study focuses upon large café chains in the UK and South Korea, it may be
worthwhile expanding the study to include other businesses in the service industry sector,
considering further geographical locations and business characters such as other restaurant
businesses in multiple countries or financial companies operating internationally.
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Appendix
Survey question
1. Gender
a. Male
b. Female

2. Age group
a. 18 – 25
b. 26 – 35
c. 36 – 45
d. 46 – 55
e. 56+

Design as Tool
1. Products and Services from the (
Strongly
Disagree
1
2
3
2. The (
area.
Strongly
Disagree
1
3. The (
Strongly
Disagree
1

) Café are good value for money.

4

5

6

Strongly
Agree
7

) Café is located in a favourable place and I like the atmosphere of the surrounding

2

3

4

5

6

Strongly
Agree
7

6

Strongly
Agree
7

6

Strongly
Agree
7

) Café company has modern-looking equipment

2

4. The physical facilities at the (
Strongly
Disagree
1
2

3

4

5

) Café company are visually appealing

3

4

5

5. Materials associated with the service (such as tables, sofa, and tableware) are visually appealing.
Strongly
Strongly
Disagree
Agree
1
2
3
4
5
6
7
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6. Materials associated with the service (such as tables, sofa, and tableware) match well with the
overall atmosphere of the café.
Strongly
Strongly
Disagree
Agree
1
2
3
4
5
6
7
7. I feel comfortable to staying / hanging around at the café using the tables, chairs, sofas, tableware
etc….
Strongly
Strongly
Disagree
Agree
1
2
3
4
5
6
7
8. I like the way the (
tableware)
Strongly
Disagree
1
2

) Café decorates the service materials (such as tables, sofa, and

3

9. I like the logo (or signs) of the (
Strongly
Disagree
1
2
3

4

5

6

Strongly
Agree
7

6

Strongly
Agree
7

6

Strongly
Agree
7

) Café

4

5

10. I like the interior of the (
Strongly
Disagree
1
2

) Café

11. I like the location of the (
Strongly
Disagree
1
2

) Café, because it fits in well with the surroundings

3

3

12. I am willing to introduce the (
design of the (
) Café.
Strongly
Disagree
1
2
3
13. I am willing to visit the (
Strongly
Disagree
1
2

4

4

5

5

) Café to friends, because they will also like the physical

4

5

) Café again to enjoy the mood of the (

3

6

Strongly
Agree
7

4

14. I will keep using the products and services from the (
Because I like the design of the (
) Café.
Strongly
Disagree
1
2
3
4
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5

6

Strongly
Agree
7

) Café offerings
Strongly
Agree
6
7

) Café, even if the price is increased.

5

6

Strongly
Agree
7

Design as Goal
1. Your main purpose of visiting the (
) Café is,
1
to buy products (foods and drinks) – take-away
2
to buy and enjoy products and services with friends or family
3
a business purpose (meeting with customers)
4
to spend time alone (reading books/magazines, studying, enjoying atmosphere)
2. Considering your purpose in question 1, the design of the (
purpose.
Strongly
Disagree
1
2
3
4
5

) Café helps you achieve this

6

Strongly
Agree
7

3. I feel comfortable and fulfilled, considering my purpose in question 1 by using the products and
services from the (
) Café.
Strongly
Strongly
Disagree
Agree
1
2
3
4
5
6
7
4. I am willing to introduce the (
Strongly
Disagree
1
2

) Café to friends who have the same purpose of visiting.
Strongly
Agree
3
4
5
6
7

5. I will visit the (
) Café again, because I trust that the (
better products and services than competitors.
Strongly
Disagree
1
2
3
4
5

) Café will provide similar or

6

Strongly
Agree
7

Design as Rank
1. The (
) Café is a trendy place with the most recent design consideration.
Strongly
Disagree
1
2
3
4
5
6

Strongly
Agree
7

2. Other customers in the (
Strongly
Disagree
1
2

6

Strongly
Agree
7

6

Strongly
Agree
7

) Café are similar to me.

3

3. I feel a sense of belonging in the (
Strongly
Disagree
1
2
3
4. The (

4

5

) Café.

4

) Café’s atmosphere reflects my characteristic
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5

Strongly
Disagree
1

2

3

4

5. I think other visitors also like the design of the (
Strongly
Disagree
1
2
3
4
6. I am willing to introduce the (
Strongly
Disagree
1
2

5

6

Strongly
Agree
7

6

Strongly
Agree
7

6

Strongly
Agree
7

) Café.

5

) Café to friends who are similar to me

3

4

5

7. I will visit the (
) Café again, because I trust that the (
greater products and services
Strongly
Disagree
1
2
3
4
5

) Café will provide similar or

6

Design as Help
1. I can find design considerations for people with physical difficulties in the (
access ramp, ergonomic design)
Strongly
Disagree
1
2
3
4
5
6

Strongly
Agree
7

) Café. (e.g.
Strongly
Agree
7

2. I know that the (
) Café uses ethically sourced ingredients and products, because of their
display or logos in sign. (e.g. Fairtrade®)
Strongly
Strongly
Disagree
Agree
1
2
3
4
5
6
7
3. I believe that cafés should operate in a manner that includes a diversity / range of customers and
use ethically sourced ingredients and products.
Strongly
Strongly
Disagree
Agree
1
2
3
4
5
6
7
4. I can recognise from the design of the (
) Café that my consumption at the (
) Café
supports others mentioned in questions 1 and 2.
Strongly
Strongly
Disagree
Agree
1
2
3
4
5
6
7
5. I think others also recognise the design of the café (design for those who have physical difficulties
and using ethically sourced ingredients) at the (
) Café easily.
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Strongly
Disagree
1

6. I trust the (
considerations
Strongly
Disagree
1

2

3

4

5

6

Strongly
Agree
7

) Café will continue to keep improving or maintaining current design

2

3

4

7. I prefer to consume products and services like the (
have no considerations to their suppliers or consumers.
Strongly
Disagree
1
2
3
4
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5

6

Strongly
Agree
7

) Café, rather than other shops which

5

6

Strongly
Agree
7

An alternative design strategy to reduce the
environmental impact of products: the durability of
Design Classics as a stimulus for creation.
João Martins, University of Aveiro/ Polytechnic Institute of Viana do Castelo
José Simões, School of Art and Design of Matosinhos/University of Aveiro
Teresa Franqueira, University of Aveiro

Abstract
In this paper we describe the research work in progress that aims to build an alternative
design strategy to increase product life and reduce the environmental impact that the
planned obsolescence causes. Based on the knowledge and environmental
consequences from excessive consumption and disposal of products, including waste
production and use of resources, the research focused on the mechanisms that enable
the reduction of consumption and the resulting waste prevention. The durability of some
products designated as Designs Classics was the trigger and motivation for the
research. Based on the literature definition of Design Classics, we defined the universe
of products that fall within this classification. Through the analysis of a sample of these
products we obtained a standard model which will allow a strategy to design products
with potential for greater durability than other competing products. The results of the
practical applicability of this strategy should end in the production of artefacts by the
national industry.
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Wearable Medical Devices: The rise of the patient as the
consumer
Philip J. Kinsella, Swinburne University of Technology, Faculty of Engineering &
Industrial Sciences
Paul R. Stoddart, Swinburne University of Technology, Faculty of Engineering &
Industrial Sciences
Charlie Ranscombe, Swinburne University of Technology, Faculty of Health, Arts and
Design. School of Design. Melbourne, Australia

Abstract
Advances in technology have seen a reduction in the size of microprocessors and
improved capabilities in medical sensors. This has given rise to a new paradigm of
medical devices (MD), termed wearable medical devices. Such devices allow for
diagnosis and monitoring of health to occur remotely while patient data is transmitted
wirelessly to practitioners. This paper sets out to review the current design practice with
the aim of better understanding the implications of this new device paradigm to future
medical device design practice. From the review it is shown that, previously, medical
devices have been developed with the practitioner as the primary user. It is also seen
that increased intimacy with the product combined with disassociation from practitioner
results in the patient becoming the primary user. Hence, it is shown that the major
implication for the design of new wearable MD’s is the heightened requirement to
account for the patient’s needs in addition to those of the practitioners. This conclusion
suggests the need to further research and develop methods to promote user adoption
and acceptance of wearable MD’s through incorporation and balancing of both patient,
and practitioners needs.
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Openness in Design Education
Paolo Cardini, Virginia Commonwealth University Qatar

Abstract
From the creation of a sharing culture to the acceptance of a new authorship system,
from the freedom of the net to the boundaries of a proper personal ethic, from the
classroom to the world - these are a few topics explored within this research. The
introduction of the concept of Openness in design education means teaching students
how to move in a global collaborative environment, respecting the rules and being aware
of the risks but, moreover, letting them understand the great potential of project sharing
as key to speed up innovation and progress. Through the analysis of various teaching
and learning case studies the paper sets some guidelines for a better match between
traditional design practice and new open-source based methodologies.
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Information Guide Map for Art Museums in Seoul
Ji Won Choi, Seoul National University
Juhyun Eune, Seoul National University

Abstract
The art museum is a place not only for cultural exchanges communicating with people
through various arts, but also for education that makes our lives more valuable and
meaningful. The visual information system of the integrated and systematized art
museum induces users’ active participation by providing users with easy accessibility,
usefulness, convenience and differentiated sensitivity. The new visualization through
integration of art museum information increases the understanding, which reduces the
amount of unnecessary information dealt by users, and also increases its efficiency.
This study developed the identity combined with “contents” containing eight types of
information: geographical location, opening time, operating days and hours, size, type of
exhibit art, admission fee, the number of annual audience and public transportation, after
selecting top forty art museums that should be visited in Seoul. Performing the function
of the general icon reflecting the characteristics and the detailed information of the art
museums, it delivers information and knowledge about the art museums easily and
intuitively for better understanding and memory. Consequently, it leads to smooth
communication with users, and also creates efficient interaction. Therefore, it aims to
create ‘valuable experience’ in art museums as the ultimate goal.
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Bodystorming vs Brainstorming: the influence of the
body on co-design processes
Philémonne Jaasma, Department of Industrial Design, Eindhoven University of
Technology
Ambra Trotto, Interactive Institute Swedish ICT and Umeå School of Architecture
Caroline Hummels, Department of Industrial Design, Eindhoven University of
Technology

Abstract
What is the effect of skilful coping in multi-stakeholder co-design activities? During a 2
months research-through-design project, we explored the potential and the effect of
bodystorm techniques in comparison with more commonly used brainstorm techniques.
Would bodystorm techniques have the potential to increase people’s level of
engagement or even the quality of the outcome of the co-design process? In two
separate co-design workshops, we invited residents of the neighbourhood Vaartbroek in
Eindhoven, employees from the housing cooperative Woonbedrijf and civil servants from
the Municipality of Eindhoven to generate ideas and initiatives for creating a selfempowered community. Although the presented research is an explorative experiment,
we see a tendency that exploiting bodily skills in the co-design process has a clear
impact on engagement and cooperation, which even seems to influence the quality and
value of the concepts produced. The bodily involvement of participants elicited a direct
engagement and a (pro)active, empathic and responsible attitude, propelled by personal
experiences. Bodily engagement pushed participants away from the abstract towards
concrete ideas. Moreover, the merging of different perspectives resulted in more faceted
proposals. This poster we will explain and exemplify these findings that show the
potential of embodiment in co-design processes.
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TouchMe! DiffractMe!
Jeroen Peeters, Interactive Institute Swedish ICT and Department of Informatics, Umeå
University
Stoffel Kuenen, Umeå Institute of Design
Ambra Trotto, Interactive Institute Swedish ICT and Umeå School of Architecture
Nigel Papworth, Swedish ICT Interactive
Caroline Hummels, Department of Industrial Design, Eindhoven University of Technology

Abstract
What is the effect of skillful coping in multi-stakeholder co-design activities? During a 2
months research-through-design project, we explored the potential and the effect of
bodystorm techniques in comparison with more commonly used brainstorm techniques.
Would bodystorm techniques have the potential to increase people’s level of engagement
or even the quality of the outcome of the co-design process? In two separate co-design
workshops, we invited residents of the neighbourhood Vaartbroek in Eindhoven,
employees from the housing cooperative Woonbedrijf and civil servants from the
Municipality of Eindhoven to generate ideas and initiatives for creating a self-empowered
community. Although the presented research is an explorative experiment, we see a
tendency that exploiting bodily skills in the co-design process has a clear impact on
engagement and cooperation, which even seems to influence the quality and value of the
concepts produced. The bodily involvement of participants elicited a direct engagement
and a (pro)active, empathic and responsible attitude, propelled by personal experiences.
Bodily engagement pushed participants away from the abstract towards concrete ideas.
Moreover, the merging of different perspectives resulted in more faceted proposals. This
poster we will explain and exemplify these findings that show the potential of embodiment
in co-design processes.
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IMMIB Design Contest 2013: A Case Study to Increase the
Awareness of Industrial Design Students on Inclusive
Design in Turkey
Ilgım Eroğlu, Mimar Sinan Fine Arts University
Abdüsselam Selami Çifter, Mimar Sinan Fine Arts University
Merve Çakır, İMMİB

Abstract
The awareness of inclusive design is increasing fast in Turkey, although its reflection in
the industrial design education is not that apparent. Due to lack of funding and inflexible
curriculums it is not always possible to incorporate inclusive design into design education
effectively in Turkey. However, complementary activities (such as design contests,
workshops and seminars) organised by various design bodies may help in promoting the
development of inclusive design. This paper presents a case study of a design contest
organised by IMMIB (Istanbul Mineral and Metals Exporters Association) in 2013, in
which the theme was designated as “Products for disabled people, elders and children”.
Prior to the design contest, IMMIB also organised a number workshops on inclusive
design in the universities providing design education. For the purpose of this research,
semi-structured interviews were conducted with the design contest participants (N=6)
who both participated in the workshop and won one of the awards. All the interviewees
expressed that their experience in the inclusive design workshops had a significant
contribution on their both success in the design contest and understanding of inclusive
design.
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The Communicativeness of Visual Preferences in
Design Projects
Anders Haug, University of Southern Denmark

Abstract
In the design literature, communicative challenges in design projects are widely
mentioned. However, this literature does not account for the different reasons behind
such communicative challenges. To address this issue, this paper presents a typology of
the communicativeness of visual preferences. The typology is developed through
interviews with 12 industrial and fashion designers. The relevance of the eight categories
in the typology is demonstrated through empirical examples given by the designers.
Next, the paper justifies the particularity of the proposed typology to visual preferences
as opposed to other types of preferences or knowledge. Finally, the paper discusses
how designers may deal with the different types of communicativeness of visual
preferences. In this context, it is an interesting aspect that for the five most problematic
types of communicativeness, participatory design approaches seem to be particularly
useful. The proposed typology contributes to an improved understanding of design
communication — insights that may help designers to deal with communicative
problems. Furthermore, the proposed typology provides a framework to which various
techniques and methods for facilitating design processes may point.
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